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PREFACE TO 
THE TWELFTH EDITION 

In the Eleventh Edition of this Manual the older order of 
dissection of the body as a whole — a sequence that depended 
on placing it first in the “ lithotomy position ” — was main- 
tained. If the whole body has been allotted to different 
groups of dissectors, there is a certain convenience in begin- 
ning with the dissection of the perineum in relation to a 
time-table of days assigned to the earlier stages of the dis- 
section of each part. But, even if the abdomen and pelvis 
are to be dissected at once, it is not now the practice in many 
dissecting rooms to begin with the perineum. 

Moreover, it is increasingly common for the same students 
to dissect thorax, abdomen and pelvis of the same body and 
then to proceed to the lower limbs. In that case, dissection 
of the perineum may well be deferred to some later stage. 
In this edition of the Manual^ therefore, the order of dis- 
section has been altered so far as the abandonment of the 
“ lithotomy position ’’ necessitates, and the dissection of the 
perineum has been postponed so that it takes its natural 
place as a preliminary to dissection of the pelvis. 

The consequent alterations in sequence and time-tables of 
the dissections of Abdomen and early stages of Head and 
Neck are explained briefly in the Introductions to yds. II 
and III respectively ; the changes do not affect dissection of 
the limbs, except in so far as the order of dissection of the 
Lower Limb may be modified if undertaken by the same 
dissectors as the pelvis (Vol. I, p. 189). In a few regions, 
other alternative methods are suggested, but here again 
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individual teachers can vary the instructions according to 
the plans that they favour. 

The perennial question of anatomical nomenclature again 
requires some consideration. The nomenclature used since 
the ninth edition of this Manual hSiS been that adopted by the 
Anatomical Society of Great Britain & Ireland at Birmingham 
in 1933. It was basically a revision of the Basle Nomina 
Anatomica (1895) ; it is known as the Birmingham Revision 
(B.R.), and a shortened Glossary showing the chief differ- 
ences from the B.N.A. has been included in successive 
editions of the Manual, The B.R. was a notable advance 
towards a more generally acceptable system of nomenclature 
and has been consistently used in British textbooks and 
teaching. 

But the movement towards revision of the B.N.A. as an 
international system continued, and at the International 
Congress of Anatomy, held at Oxford in 1950, an International 
Anatomical Nomenclature Committee was set up to deal with 
the matter and to report to the next Congrcs.s. With the 
B.N.A. again as a basis, this Committee — the several .systems 
of the body being considered by international wSub-Committees 
— was able to submit a more or less complete list of agreed 
terms to the 1955 Congress at Paris, where it was approved. 
This List corrects many of the anomalies of the B.N.A., 
incorporates many of the improvements in the B.R., and it 
will doubtless be used in its Latin form in scientific publica- 
tions as a matter of international convenience. 

But no provision was made for its official acceptance by 
the constituent national Anatomical Societies ; it allows a 
certain latitude for translation into the various vernaculars 
in which Anatomy has to be taught; and, moreover, a 
Standing Committee was set up at the Paris CongrCvSS to 
receive suggestions for amendments to be submitted to suc- 
ceeding Congresses at five-yearly intervals. Some of the 
terms may thus be amended in i960, and also there must 
clearly be a transition period during which new or modified 
terms in the Paris Nomenclature (P.N.) may become familiar 
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to teachers and students. It would be simpler for editors 
of text-books and teachers in Anatomy Schools at once to 
adopt the P.N. outright; but, as modifications will certainly 
be proposed, they must in the meantime do their best to 
facilitate the transition for their own nationals. For this 
purpose, editors must use their own personal judgement in 
the matter of retaining temporarily some of the more familiar 
terms with cross-references to the new and less familiar. In 
any case, so far as British Anatomy is concerned, important 
differences between B.R. and P.N. are fortunately few, and 
the editor of this Manual has thought it unnecessary to 
continue a full-scale Glossary. It seems sufficient during a 
transition period to use very occasional brackets in the text, 
“ Lateral Popliteal (Common Peroneal) Nerve ”, and to 
indicate the principal changes in the Index to each volume. 

Entries of two kinds will therefore be found in the Indices. 
In the case of new terms that have been adopted — many of 
them already familiar — the B.R. equivalents of some of them 
appear in cross-references, thus : 

Canal, subsartorial {see canal, adductor) ; 

Ligament, pectineal part of inguinal {see ligament, 
lacunar) ; 

Corpora quadrigemina (^see colliculi) ; 
and in the case of B.R. terms temporarily retained, the P.N. 
terms likewise appear as cross-references, thus : 

Nerve, dorsalis scapulae {see nerve to rhomboids) ; 

Bursa, omental {see sac, lesser of peritoneum) ; 

Trunk, brachio-cephalic {see artery, innominate). 

In such cases the editor, as indicated already, has had to 
take personal decisions — all subject to reconsideration in 
subsequent editions as amendments may be proposed or terms 
accepted through use and wont ; and he hopes that this 
procedure — which may perhaps appear to some to be arbitrary 
— will have the effect of introducing the Paris Nomenclature 
to readers of this Manual in a convenient manner and may 
facilitate the transition to a finally agreed English equivalent. 
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For this edition, the text-illustrations have been reviewed 
in all three volumes and, in addition to a few borrowings 
from Cunningham’s Text-Book^ 21 new drawings have been 
substituted for old illustrations, some of which had done 
duty since the first publication of the Mayiual. The new 
drawings are the work of Miss Nancy Joy, Toronto, of whose 
expert services the editor was glad to avail himself through 
the opportunity of her visit to Edinburgh. wSome of the 
radiographic Plates also have been replaced by negative prints 
from more recent films, but the sequence of the Plates has 
been retained in each volume. 


Edinburgh, 
June 1957 


J. C. B. 



EXTRACT FROM PREFACE TO 
THE ELEVENTH EDITION 

This new edition has been prepared at a time when the 
long-drawn-out discussions on reform of the Medical Curricu- 
lum in British Schools have culminated in a new series of 
Recommendations by the General Medical Council. The 
Recommendations that deal with anatomical study and 
instruction emphasise the educational value of certain 
functional aspects of the subject, which incidentally have not 
hitherto been neglected in this Manual or in any progressive 
School ; but at the same time they specifically endorse what 
has long been required of students of Medicine — the dissection 
of the whole body — thus giving official sanction, if that were 
needed, to the plain necessity that first-hand acquaintance 
with Regional Anatomy should be an essential part of 
medical education. The perennial question of detail, on 
which there is much difference of opinion, remains for 
solution. 

A Preface is perhaps not the place for a dissertation on 
the principles of anatomical teaching ; but this much may 
be said. Anatomical knowledge clearly must have a basis 
of factual and topographical information : Anatomy without 
detail would be of less value than “ bricks without straw ” ; 
and experience shows that students denied the “ straw ’’ of 
anatomical information may be content, to the detriment of 
their clinical studies and the dismay of their clinical teachers, 
with the “ stubble they may pick up for themselves. 

No doubt it is impossible to reach any final agreement on 
the body of details that must or should be known to every 
student of Medicine before he begins clinical study, and it 

ix 
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must be left to individual teachers, preferably with the advice 
of their clinical colleagues, to make their own selection. But 
a Dissecting Manual too closely shorn of detail is more likely 
to inculcate a habit of superficial observation than to con- 
centrate the attention upon the things that alone are supposed 
to matter. It is indeed a common fallacy in criticisms of 
anatomical teaching that students are expected to remember 
every detail that may be mentioned : the judicious introduc- 
tion of descriptive detail should be considered rather as one 
means of inducing that sense of topography upon which an 
appreciation of the value of anatomical detail in elucidating 
clinical problems may later depend. 

With these considerations in mind, the text of this edition 
has undergone a thorough revision with one main object in 
view — the use of detail, not in itself of immediate essential 
value, as an element in scenic description as the student learns 
to find his way about the body and to appreciate the main 
features of the landscape. A considerable reduction in 
length has thus been attained ; but the editor hopes that the 
original character of the Manual as a complete guide to 
dissection, combined with a readable topographical descrip- 
tion, has not been impaired. 

J. €. B. 

Department of Anatomy 

University of Edinburgh 
June 1948 
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GENERAL INTRODUCTION 

For descriptive purposes the Human Body is divided into 
Head^ Neck^ Trunk and Limbs. The trunk is subdivided into 
the Chest or Thorax and the Belly or Abdomen ; the abdomen 
is further subdivided into the Abdomen Proper and the Pelvis ; 
and the lower end of the trunk, where the pelvis comes to the 
surface between the buttocks and between the thighs, is called 
the Perineum. 

Dissecting the body region by region, the student of 
Anatomy acquires first-hand knowledge of the situation and 
relations of the various structures that compose it — Regional 
or Topographical Anatomy. Before he begins, he should 
have an elementary knowledge of the kinds of structures he 
will encounter, and for accurate description he requires an 
anatomical vocabulary which must include terms that define 
relative position precisely. These things are usually explained 
in introductory courses of lectures ; but it is well to summarise 
them in the Introduction to a Dissecting Guide. 

Terms of Position. — During dissection, the body, or any 
detached portion of it, usually lies horizontally on a table ; 
but the dissector must remember that descriptive terms which 
refer to position are used as though the body were standing 
upright, with the upper limbs hanging by the sides but so 
rotated that the palms of the hands are directed forwards. 

VOL. I — 1 



2 GENERAL INTRODUCTION 

This attitude is known conventionally as the “ anatomical 
position 

Superior or upper, therefore, does not refer to the position 
of a part that is nearer the dissector as he looks down on his 
dissection, but refers to the position of a part that is nearer 
the head of the supposedly erect body ; and inferior means 
nearer the feet. 

Anterior means nearer the front of the body, and 
posterior means nearer the back. In the trunk, ventral and 
dorsal may be used instead of anterior and posterior ; these 
terms have the advantage of being applicable in any position 
of the body and are therefore used in Comparative Anatomy. 
(Venter belly ; dorsum back.) In the hand, dorsal 
commonly replaces posterior, and palmar replaces anterior ; 
in the foot, the corresponding surfaces are superior and 
inferior in the anatomical position, but those terms are 
usually replaced by dorsal (dorsum of foot) and plantar. 
(Flanta - the sole.) 

The median plane is an imaginary plane that divides 
the body into a right and a left half. The anterior and 
posterior median lines are the edges of that plane on the 
front and the back of the body. The term median usually 
refers to the position of a structure that is bisected by 
the median plane. Medial means nearer the median plane, 
and lateral means farther away from that plane. The 
ordinary English words, Inner and rmter, or their equivalents 
(derived from the Latin) internal and external, arc to l>c 
used only in the sense of nearer the interior of a stnudurt* 
and farther away from the interior ; in anatomical descrip- 
tions they are not to be used as equivalent to medial and 
“lateral” in the sense of relative distance from the median 
plane. External and internal (or outer and inner), however, 
are seldom used in the description of the structures in the 
limbs, for the words in common use are superficial for 
nearer the skin, and deep for farther away from it. 

A plane through any portion of the body parallel to the 
median plane is called sagittal, and any vertical plane at 
right angles to these is called coronal (named from the posi- 
tion of two of the sutures of the skull). 

Proximal and distal are terms that signify nearer to 
farther from some agreed point. In a limb, the point 
agreed upon is the root of the limb ; therefore, in a limb, 
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‘‘ proximal ” and “ distal ’’ mean the same as “ superior ’’ 
and “ inferior except in the foot. 

Middle, or its Latin equivalent medius^ is the usual adjec- 
tive denoting a position between upper and lower or between 
anterior and posterior, but intermediate is commonly used 
instead of “ middle ” for a position between lateral and medial. 

Structures met with in a Dissection.~The first step 
in a dissection is the removal of the skin. That discloses the 
superficial fascia. 

The superficial fascia is a fibrous, fatty covering that 
underlies the skin and is attached to it by fibrous strands. 
In the scalp, the back of the neck, the palms of the hands, 
and the soles of the feet, its attachment to the skin is very 
firm. In all other parts it is loose enough to allow the skin 
to be freely moved; and its elasticity enables it to bring 
the skin back into place again. The thickness of the super- 
.ficial fascia depends upon the quantity of fat in its meshes, 
and therefore varies greatly in different bodies and in different 
parts of the same body ; fat is absent from the parts of it 
that underlie the skin of the eyelid, the nipple and areola of 
the breast, and some parts of the external genital organs. 

The deeper parts of the glands of the skin and of the roots 
of the hairs penetrate into the superficial fascia ; and the 
mammary gland^ which is composed of modified and enlarged 
skin glands, is developed in it. 

In some regions — for example, in the groin — the deeper 
part of the superficial fascia is in the form of a distinct mem- 
branous layer. In two regions, it contains a thin sheet of 
muscle : — (i) in the front and side of the neck and the 
adjacent part of the chest, where the sheet of muscle is 
called the platysma\ and (2) in the scrotum, where it is 
called the dartos. 

The superficial fascia is a warm garment underneath the 
skin, for fat is a bad conductor of heat. When moderately 
fatty, it fills up the hollows and rounds off the irregularities 
at the surface of the body. In a muscular man, however, it is 
seldom thick enough to obscure the outlines of the muscles 
that lie near the surface, whereas it is usually thick enough 
to do so in women. The rounded contours and smooth out- 
lines of a woman’s figure, due to the greater quantity of fat 
in the superficial fascia, are a secondary sex-character. 

The superficial fascia contains also the cutaneous blood- 
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vessels, lymph-vessels, and nerves on their way to and from 
the skin ; and a few lymph-nodes are embedded in it. 

Blood-vessels are of three kinds — arteries, veins, and 
capillaries. 

The arteries are the tubes that convey blood from the 
heart. Before the body is brought into the dissecting-room, 
it is embalmed by the injection of a preservative liquid into 
the arteries, and that is usually followed by the injection 
of coloured starch which distends the arteries and simulates 
the scarlet blood of arteries, making the smaller ones more 
apparent for dissection. The largest artery in the body is 
the aorta^ which springs from the heart. It is about an inch 
in diameter. The largest artery of a limb is one-quarter or 
one-third of an inch in diameter. Arteries branch and re- 
branch, and thus become successively narrower and narrower ; 
and those in the superficial fascia are so slender that the red 
injection seldom runs into them. The srnalltist arU;rics, which 
open into the capillaries, are known as arterioles. In many 
parts of the body the smaller arteries join one another, forming 
tubular loops. The union of branches of arteries in this 
manner is called an anastomosis. Obvious anastomoses 
occur around the joints of a limb, and they may be of irn[K)rt- 
ance in maintaining the circulation if a main vessel has to be 
ligatured. In other places the anastomosis of arteries provides 
for an even distribution of blood to the [>arts suppli(‘cl ; 
notable examples are the “ arterial circle cm the base oi' 
the brain, and the series of arcades formed by the arterit‘s oi* 
the intestines. 

The veins are the tubes that carry the blood back to the 
heart. They are wider and more numerous than the arteries. 
They usually retain their blood after death, and are therefore 
bluish or purple in colour. The lesser veins unite, like the 
tributaries of a river, to form the larger veins ; and veins 
anastomose even more freely than arteries, forming venous 
plexuses in some parts of the body, e.g.^ in the pelvis. Every 
artery in a limb is accompanied by at least one vein. Mo.st of 
the superficial arteries and all the larger deep arteries are 
accompanied by a single vein ; the smaller deep arteries have 
two veins, one on each side, called venae comitantes, united 
by channels that cross the artery. But, in the superficial 
fascia, there are numerous veins that do not accompany 
arteries ; they are fairly large, and can be easily seen, with 
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their anastomoses, through the skin in the living forearm. 

Lhe blood-capillaries are microscopic tubes that complete 
the circulatory system by forming a network in which the 
smallest branches of arteries — the arterioles — end and the 
smallest tributaries of veins begin. 

The pumping action of the heart sends the blood through 
the arteries and capillaries and onwards through the veins. 
The force of the heart-beat is, however, becoming spent by 
the time it reaches the veins ; the more sluggish flow of 
blood in them is aided by the movements of the muscles 
among which they lie — one of the important benefits of 
taking moderate exercise — and also by the movements of the 
thorax, for its enlargement with each inspiration draws 
venous blood into it as well as air. None the less, the 
flow in veins is liable to be retarded by slight impediments ; 
and most veins, therefore, have valves to prevent or hamper 
any tendency to backward flow of the blood. The position 
of the valves of the superficial veins of one^s own forearm 
can be seen if these veins are compressed at the elbow ; the 
veins then become distended with blood, and the position 
of the valves is indicated by little, localised swellings or 
‘‘ beads 

It was the presence of these valves in the veins — first 
demonstrated publicly by Fabricius at Padua in 1579 — that 
led William Harvey (1578-1657) to his great discovery of 
the Circulation of the Blood. The student should not omit 
to slit open veins in different parts of the body to observe the 
situation and structure of the valves. 

In some parts of the body, e.g., in the pads of the fingers 
and toes and in the walls of some organs, there are direct 
connexions between small arteries and small veins without 
the intervention of capillaries. These arterio-venous anasto- 
moses are under the control of the nervous system ; relaxation 
of the arterioles concerned thus allows the blood to by-pass 
the capillary bed. 

The lymph-nodes are firm, gland-like structures that vary 
in size from a pin-head to a large bean ; and they are the 
main source of lymphocytes, a variety of white blood-corpuscle. 
It is sometimes difficult to distinguish the smaller nodes from 
the pellets of fat amidst which they lie ; but they are firmer in 
consistence, and though they vary in colour — they may even 
be quite black in the root of the lung, owing to deposit of 
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carbon particles which have been inhaled and taken up by 
lyiuph-vessels — they are seldom yellow like fat. In the limbs, 
they are largest and most numerous in the armpit and in the 
groin. Lymph-nodes are found usually in groups of three 
or four ; the groups are named after the places where they 
lie ; and it often occurs that several groups are linked together 
by lymph- vessels. 

The lymph-vessels are very fine tubes that contain a 
clear liquid called lymph. The lymph is exuded from the 
blood in the blood-capillaries, and permeates all the tissues 
of the body to provide for chemical exchanges between tissues 
and blood. During increased activity of any organ or part of 
the body, the lymph-vessels carry off any excess which cannot 
be dealt with by the blood-capillaries and otherwise would 
accumulate in the tissues. The supply of lymph depends 
therefore on the activity of a part. There is a constant fiow 
in the lymph- vessels that drain the alimentary canal in the 
abdomen, some part of which is nearly always at work ; but 
from parts that are sometimes at rest, e,g.^ the limbs, the flow 
is intermittent. 

The lymph is collected from the tissues by a network of 
fine vessels, called lymph-capillaries, which are wider than 
blood- capillaries and are less regular in shape. They differ 
also in that they communicate with larger vessels in only one 
direction, whereas blood-capillaries receive their contents from 
one set of larger vessels and pass them on to another. The 
smaller lymph-vessels arise from the capillary network and 
carry the lymph to a lymph-node, where they end. The? 
lymph passes through the node and is collected by other 
lymph-vessels that arise in the node. These vessels carry it 
onwards either to another node or to a larger lymph-vessel. 
The vessels that carry lymph to a node are called affere7i( 
vessels ; those that carry it from a node are (Jd-Xo ; 

.?^ = from ; = carry.) As the nodes are linked together, 

the efferent vessels of one node are often the afferent vesseds 
of another. The nodes that receive afferent vessels direct 
from a part of the body are known as the “ primary nodes 
of that part. The larger lymph vessels unite together like 
the veins to form wider and wider vessels, but the resulting 
main lymph- channels are no larger than small veins. The 
lymph is ultimately poured into the blood-stream, for the 
largest lymph-vessels (the longest and widest of which is 
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called the thoracic duct) end by joining the great veins at the 
root of the neck. 

There is no pumping force, like that of the heart, to drive 
the lymph onwards. Its flow through the lymph- vessels 
depends merely upon the movements of the body aided by 
the suction of the blood descending through the big veins in 
the root of the neck. For the maintenance of the flow in 
one direction, valves are therefore provided, as in the veins ; 
and they are so closely set that a distended lymph-vessel has 
a characteristic beaded appearance. 

The lymph-vessels that lie in the superficial fascia drain 
the lymph from the skin. For the most part, they run along 
the superficial veins and ultimately converge upon the im- 
portant groups of lymph-nodes situated at the junction of 
the limbs and trunk. Only a few lymph-nodes are found in 
the superficial fascia, and they lie in its deeper part ; nearly 
all nodes are situated deeply, usually close to the deep veins, 
along which the deep lymph-vessels also run. 

The lymph-vessels of the superficial fascia are like silken 
threads — so slender that often they are not detected during 
the dissection. Indeed, it should be mentioned that, with the 
exception of the main, terminal lymph-vessels and some of the 
larger afferents of the principal groups of nodes, it is scarcely 
possible to display the lymph-vessels unless special methods 
of injection have been employed. Nevertheless, because of 
their great importance in the spread of disease — either 
bacterial infection or cancerous tumours — the dissectors must 
make every endeavour to find the groups of lymph-nodes as 
they dissect each part, and to learn which are the “ primary ’’ 
nodes for any area or organ. 

The nerves are cords of a light grey colour or nearly 
white ; they branch like arteries, and their branches often 
unite with one another. In a way, they resemble telegraph 
cables, because they are made of bundles of exceedingly fine 
filaments, called nerve-fibres^ bound together by fibrous tissue ; 
and they carry messages, which are called impulses. The 
impulses are sent through them from the central nervous 
system (/.<?., brain and spinal cord) to the various structures 
in the body, and from the structures to the central nervous 
system. The fibres that carry impulses from the central 
nervous system are called efferent^ and those that carry im- 
pulses to it are afferent. The commonest outgoing impulses are 
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those to muscles to make them shorten or contract lo move 
some part of the body ; and they are therefore called motor. 
The commonest incoming impulses are from the skin and 


Medial cutaneous branch 



Fig. I. — Diagram of a Typical Spinal Nerve. Note that the medial branch 
of the dorsal ramus is represented as distributed to skin, whilst the 
lateral branch terminates at a deeper level in muscle. Both branches, 
however, supply muscles; and in the lower half of the body it is the lateral 
branch that supplies skin. 


Other structures and convey information about sensations — 
touch, pain, heat, etc. — and are called sensory. 

The largest nerve in the body is the sciatic nerve, which 
lies in the buttock and in the back of the thigh, and is about 
the width of the little finger and half its thickness. Most of 
the larger nerves in the limbs are of the thickness of a medium- 
size wax-taper ; and the others are of all sizes from that down 
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to mere threads. In the superficial fascia, even the larger ones 
are fairly slender. At first, it may not be easy to distinguish 
a nerve from a small empty vein ; but the vein can be easily 
stretched, while the nerve is firmer, and the nerve, being made 
of bundles of long fibres, is streaked lengthwise. 

The nerves connected with the brain emerge from the skull 
or cranium, and are called cranial nerves. Those connected 
with the spinal cord are called spinal nerves ; they have to 
escape from the vertebral canal — /.<?., the tunnel in the back- 
bone that lodges the spinal cord. Nerves that supply a limb 
come from spinal nerves ; and in the early stages of dissection 
reference has to be made to the names, numbers, and divisions 
of spinal nerves. 

There are 31 pairs of spinal nerves — 8 cervical, 12 
thoracic, 5 lumbar, 5 sacral, and i coccygeal. They are named 
after the groups of vertebrae — /.<?., the segments of the back- 
bone or vertebral column. But note that there are 8 cervical 
nerves and only 7 cervical vertebrae, and that there is only 
I coccygeal nerve though there are 4 segments in the coccyx. 

Every spinal nerve is attached to the spinal cord by two 
roots — an anterior or ventral and a posterior or dorsal (Fig. i). 

The ventral root consists of bundles of motor fibres. 

The dorsal root consists of bundles of sensory fibres. It is 
distinguished by the fact that it has a swelling on it, called 
the spinal ganglion, which is composed of microscopic nerve- 
cells mingled with nerve-fibres. 

The two roots unite, immediately beyond the ganglion, to 
form the trunk of the spinal nerve. The union takes place 
at the intervertebral foramen through which the nerve-trunk 
leaves the vertebral canal. 

The nerve-trunk is very short. The roots unite merely in 
order that the motor and sensory fibres may be mixed together ; 
and the nerve-trunk, as it leaves the intervertebral foramen, 
splits into two divisions called the ventral ramus and the 
dorsal ramus. {Ramus = a branch.) Do not confuse the roots 
by which a spinal nerve arises with the rami into which it 
divides ; nearly every ramus contains both motor and sensory 
fibres. 

The dorsal ramus is the smaller. It passes backwards 
into the mass of muscle on the back of the body. There, it 
divides into a lateral branch and a medial branch. Both of 
these branches supply muscles, and one of them sends a branch 
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to the skin. Dissectors of the limbs look for these cutmieous 
branches of posterior rami when they arc dissecting the hip 
and buttock and the region behind the shoulder-blade. 

The ventral ramus runs in a lateral direction away from 
the vertebral column. The ventral rami of thoracnc nerves 
run along the ribs ; the upper eleven are intercostal^ and 
the twelfth is subcostal (costa ~ a rib) ; they end as anterior 
cutaneous branches on the front of the trunk. In their 
course they give off a lateral cuta?ieous branch, wliich dividc‘s 
into anterior and posterior branches. The ventral rami of 
the other spinal nerves are more or less pleated together 
to form what are called nerve-plexuses. Those of the <’ervical 
nerves (with part of the first thoracic) form two plexuses 
called the cervical plexus and the brachial plexus. Most 
of the nerves of the Upper Limb arise from the fnau'hial 
plexus, and a few come from the cervical plexus, d'hc 
brachial plexus lies in the neck and in the armpit ; dissectors 
of the Upper Limb combine with the dissectors of the Neck in 
displaying it. Those of the lumbar, sacral, and coccygeal 
nerves form plexuses that have the same names. Nearly all 
the nerves of the Lower Limb come from the lumbar plexus 
and the sacral plexus. These two plexuses lie near the back- 
bone in the abdomen proper and pelvis ; they will be exposed 
by the dissectors of the Abdomen. 

The fibres of the ventral or motor root arise from nerve- 
cells in the spinal cord. They run out into the ventral root, 
and onwards through the nerve-trunk and the rumi into 
the various motor nerves. The fibres of the dorsal or sensory 
root arise in the nerve-cells of the spinal ganglion. Each 
sensory fibre, while still in the ganglion, splits into two 
branches — a central branch and a peripheral branch. Central 
branches run to the spinal cord, forming the sensory root of 
the nerve, and end around nerve-cells in the spinal cord or in 
the lower part of the brain. Peripheral branches run out- 
wards through the rami and onward.s into the sensory nerves. 
A sensory impulse starts at the end of a peripheral branc'h, 
runs in it to the ganglion, and onwards in a central bran<'h 
into the spinal cord. 

Deep fascia is the name given to the bluish membrane 
that lies under cover of the superficial fascia. It is thin, but 
dense and strong ; and the superficial fascia is loosely attached 
to it by fibrous strands. It clothes the muscles, investing 
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them so closely that it forms a tight sheath around the limb 
and preserves the contours of the limb. From its deep surface 
it sends in wide sheets that form partitions or septa among the 
muscles. In that way the deep fascia provides fascial sheaths 
for many of the muscles, and for the vessels and nerves that 
lie among the muscles ; and parts of some muscles are 
attached both to the investing fascia and to the septa. Some 
of the septa are attached to the bones and to the ligaments of 
joints that lie deeply among the muscles. The investing fascia 
is attached to the ligaments of joints and to the parts of bones 
that come to the surface between muscles ; and in certain 
places it is thickened to form strong, restraining bands, called 
retinacula^ that hold tendons or sinews in position, and serve 
also as pulleys on which the sinews move — for example, at the 
wrist and ankle. 

The muscles are the red flesh of the body, and form nearly 
half of the weight of the body. They are the active agents 
that produce movements, for they can be shortened or con- 
tracted at will to bring the parts to which they are attached 
closer together. The ‘‘ actions ’’ of muscles, however, are by 
no means simple ; and the student must learn the various 
capacities in which muscles act in combination in any move- 
ment of a limb or other part of the body. 

Each muscle has at least two attachments — one at each 
end. When the muscle contracts, it is usual for only one of 
those attachments to be moved. The attachment that usually 
remains fixed is called the origin of the muscle ; the attach- 
ment that moves is its insertion. The limb-muscles are 
attached mostly to bones and deep fascia, but some are 
attached also to cartilages and to the ligaments of joints. 

The red, fleshy part of a muscle is called its belly. The 
belly is composed of bundles of red muscle-fibres held together 
by white fibrous tissue. At the ends of a muscle the muscle- 
fibres lose their red, fleshy character and become white fibrous 
tissue ; and by these white fibrous ends they obtain their 
attachments. In many muscles, especially at the origin, 
those terminal, white points are so short that the naked eye 
cannot see them ; the muscle appears to be attached by red, 
fleshy fibres, and is, in fact, described as having a fleshy 
attachment. But many muscles terminate as long cords of 
white fibrous tissue by which they are attached. These cords 
have a greenish tinge, and are called ^tendons or sinews. 
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Those on the back of the living hand are easily seen, for they 
raise the skin and fasciae into ridges when the fingers are bent 
back. In some cases, especially when the muscle is thin and 
wide, the tendon is not a slender cord but is a thin, wide sheet 
called an aponeurosis. {Neuron and nervus originally meant 
sinew,) 

Tendons not only enable the power of a muscle to bt; 
transferred to a distance, as in the case of those that move 
the fingers, but they are related also to the structural form 
of muscles. The dorsal interossei of the hand (Fig. 84, 
p. 169) and of the foot exhibit a simple hipemiaie type of 
structure, two heads converging on a tendon like the barbs 
of a feather. The deltoid (p. 85) and the subscupularis 
(p. 92) are typical multipemiate muscles, tendinous int(;r- 
sections greatly increasing the mass of muscle that can he 
attached to bony points. 

In addition to a main vessel which enters many limb- 
muscles with the nerve at a distinct neuro-vascular hilum^ 
numerous small arteries enter most muscles at irregular 
points ; and the blood is drained away by veins that accom- 
pany the arteries. Every muscle has at least one nerve of 
supply which conveys motor impulses to it to make it contract 
or relax, and carries sensory impulses from it to inform the* 
central nervous system about its state of contraction. 

Individual muscles may be made to contract by apj)roj)riate 
electrical stimuli applied to the skin over or near the sites of 
entry of their nerves ; a knowledge of these motor j:)oint,s 
as they are called, is necessary for electrical diagnosis of tint 
condition of a muscle and for its electri(ad treatment if 
paralysed. 

When a muscle or a tendon passes over a bone or a liga- 
ment or another tendon, a bursa is placed between them to 
lessen friction and make movement easier. A bursa is a 
closed fibrous bag or sac, lined with a smooth membrane, 
called synovial membrane^ which exudes an oily liquid called 
synovia to lubricate the surfaces. Normally the synovia is 
just enough to moisten the surfaces, but a bursa may be dis- 
tended by excessive secretion caused by irritation, as in the 
case of “ housemaid’s knee For the same purpose, many 
tendons are enclosed in synovial sheaths made of white 
fibrous tissue and lined with synovial membrane. 

Ligaments are strong bands of white fibrous tissue that 
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connect bony ppints. Most of them are found therefore at 
the articulations or joints. 

In a few joints the connexion between the bones is entirely 
by fibrous tissue; in others, cartilage is the means of union; 
but the articulations of an adult limb are nearly all of the kind 
called synovial joints. The bones, where they touch or articu- 
late with each other at a joint, are coated with the kind of 
gristle called articular cartilage. They are held together by 
a short, wide tube called the articular capsule of the joint. 
The capsule consists of an outer layer of strong white fibrous 
tissue — the fibrous capsule — and a lining of synovial mem- 
brane^ which exudes synovia into the joint- cavity — i.e., the 
space enclosed by the capsule. In man}' joints the capsular 
ligament is assisted in holding the bones together by additional 
ligaments and by extensions from the deep fascia, and is 
strengthened by thickenings of its own substance, which are 
named usually from their position, e.g., radial and ulnar 
collateral ligaments of the elbow. 

Osteology. — In a dissecting-manual, it is assumed that 
the dissector has an elementary knowledge of the bones, 
which students who are beginning the study of Practical 
Anatomy may have had no opportunity of acquiring. There- 
fore, as soon as they begin to dissect, they should procure, if 
possible, a set of bones for themselves, and learn from a text- 
book the chief characters of the backbone, the breast-bone, 
the ribs, and the bones of the part to which they have been 
assigned— -omitting, in the meantime, the detailed description 
that includes the minor features and the attachments. In 
addition, they will doubtless have the opportunity of attending 
tutorial classes in Osteology, and of studying radiographs in 
which the form and relations of the bones may be seen, 
including, in the limbs of young persons, the epiphyses at 
the ends of the bones, which are related to their growth in 
length (see Plates IV, p. 31 and XIX, p. 170). But familiarity 
with the bones — essential foundation of knowledge of the 
topography of any part — can be attained only by constant 
reference during the dissection. 

Landmarks and Surface-Anatomy. — Some parts of 
the skeleton can be neither seen nor felt till the soft parts 
are removed. But the outlines of many of the bones and 
the projecting parts of others can be distinguished through 
the skin, for they make prominences on the surface. Many 
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portions of bones that do not thus make themselves evident 
can, however, be felt quite easily when the fingtir is passed 
lightly over the places where they lie ; and others, that lie 
more deeply, may be felt if slight pressure is used. I’hc 
students should identify these parts of the bones, on their 
own bodies or on one of their friends, as they read the descrip- 
tion of the bones ; and they should examine them again on 
the dead body before they begin dissection, with constant 
reference to the articulated skeleton. They should do so until 
they are quite familiar with them both by sight and by touch, 
and can at once put a finger on any given point, whatever the 
position of the body may be. This is necessary because these 
visible and palpable parts of bones are the landmarks i)y 
means of which the position of the soft parts can be defined both 
in the dead body and in the living, and also because students 
of Medicine must begin at once to train their eyes to see all 
that can be seen and their fingers to feel all that can be felt. 

While the study of landmarks is important before the 
dissection of a part is begun, the student must realise that it 
is essential to review the surface anatomy after the dissection 
is complete. 

General Directions for Dissection — Instruments.— 
Sets of dissecting instruments vary in content, and the real 
essentials are scalpels and forceps. The dissector should have 
at least three scalpels of different sizes and two pairs of forceps, 
one with broad and the other with fine points. Equally 
essential is to see that the scalpels, which readily become 
blimted, are kept sharp ; and the student must learn the 
correct method of honing and stropping a knife. Dissecting 
room equipment includes hones for general use, but a small 
carborundum hone and a strop are valuable adjuncts to a 
student’s personal instruments It is important, too, to see 
that the blades of the forceps are adjusted so that they may 
be easily compressed without undue fatigue. In addition to 
the larger instruments of the dissecting room— such as saw, 
chisel and mallet, and bone forceps— other useful articles are 
the scissors, the “ seekers ”, and the hooks, on chains and 
handles, found in most sets. Every medical student should 
possess also a hand-lens, and he should use it freely in the 
dissecting room to bridge the gap between naked-eye and 
microscopic anatomy in the study of the texture of tissues 
and organs. 
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Care of Parts. — The proper care of parts, so that they 
are kept moist and fit for dissection, is a routine duty of 
every student. After each period of dissection, the part must 
be wrapped carefully in a cloth, soaked in the preservative 
supplied in the dissecting room, and covered entirely with 
some waterproof material. Otherwise the part will dry up 
and harden, so that further dissection becomes difficult or 
impossible. This care is specially important in the later 
stages of the dissection of a limb, when extensive surfaces 
are exposed to the air, to preserve the joints in good condition. 

Removal of the Skin. — The flaps of skin to be removed 
are marked out by cuts through the skin. To make a Clean 
Incision : Hold the blade at right angles to the skin, and 
drive the point thifough it till the superficial fascia is reached ; 
you will know when you have reached the superficial fascia 
by the sudden diminution of the resistance. Then, incline 
the blade to an angle of 45° to the surface, and, pressing 
on the back of the blade with the forefinger, carry it steadily 
to the other end of the line of incision ; and, lastly, bringing 
the blade to a right angle again, withdraw it. 

To reflect a Flap of Skin . — Take hold of the most con- 
venient angle with the broad forceps, and, with the edge of the 
scalpel, detach it from the superficial fascia. As soon as 
the angle is sufficiently detached, discard the forceps, grip the 
skin with thumb and forefinger, keep it tense, and, from one 
margin of the flap to the other, draw the edge of the knife 
across the skin at its junction with the superficial fascia — 
always keeping the edge against the skin. Do not take any 
fat away with the skin, else the small vessels and nerves that 
lie in the fat near the surface will be injured. 

Dissection of the Superficial Fascia. — As soon as the 
skin is removed, the superficial fascia is dissected in order 
that the superficial vessels and nerves may be exposed and 
examined. The nerves and the arteries are all slender. They 
spring from the larger nerves and arteries that are more 
deeply placed. They pierce the deep fascia, and lie at first 
between the deep fascia and the superficial fascia j but they 
gradually pass through the superficial fascia to end in the skin. 
Each of the arteries is accompanied by a slender vein. Besides 
those small veins that accompany arteries, there are several 
larger veins that lie more superficially; but they also ultimately 
pierce the deep fascia to end in the more deeply placed veins. 
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To remove the Superficial Fascia. — First, cut through it 
down to the deep fascia along one edge of the area or accord- 
ing to the dissection instructions ; if your knife is sharp, you 
may feel increased resistance when it reaches the deep fascia. 
Next, raise the cut margin of the superficial fascia with the 
forceps or your fingers and draw it away, cutting the fibrous 
strands that attach it to the deep fascia, and keeping the edge 
of the knife directed towards the deep fascia, in order to 
remove the whole thickness of the superficial fascia. As you 
come upon the superficial nerves and vessels, separate them 
from the superficial fascia, clean the fat off their surfaces, 
and leave them lying on the deep fascia. 

In tracing the nerves and their branches through the fat, 
use the knife with caution. Indeed, a great deal of dissection 
can be done with the forceps or a blunt dissecting-hook, the 
knife being called into use to remove the superficial fascia 
from the spaces between the superficial structures after they 
have been isolated. 

Deeper Dissections. — When you have removed all the 
superficial fascia from the area under dissection, and have 
studied the superficial structures, examine the characters and 
connexions of the deep fascia, and then remove it in order 
to expose the muscles and other deep structures. The deep 
fascia not only clothes the muscles but also gives attachment 
to many of them ; the cleaning of a muscle — that is, the re- 
moval of the fascia from it — is therefore not always easy. 

To clean a Muscle . — If necessary, put the muscle on the 
stretch by adjusting the limb. Define the margins of the 
muscle. Cut boldly through the deep fascia until the red 
bundles of the muscle are exposed. Seize the cut edge of 
the fascia, and put slight traction upon it. Keep the edge 
of the knife playing against the muscle to ensure the entire 
removal of the fascia. Carry the blade in the direction of 
the muscular bundles, changing direction as the course of 
the bundles alters. 

The cleaning of the deeper muscles and of the deep surfaces 
of the more superficial muscles requires the removal of fat as 
well as of fascia. Take care throughout not to injure the 
nerves of supply. The nerves in the greatest danger are those 
that supply the more superficial muscles, for almost all of 
them enter the muscles through their deep surfaces. 

It is more important to define the ends of a muscle and 
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verify its attachments than to spend time in attempting to 
clean off every particle of fascia from its surface. 

To clean the Deeper Vessels and Nerves . — This means 
merely the piecemeal removal of the fat and loose fibrous tissue 
in which they are embedded. Begin with the main trunks. 
Clean them ; trace their branches, and clean them also. 
This work is often very tedious ; and dissectors often find 
that they are hampered (especially in the thigh) by the veins 
and by the branches of arteries that supply muscles. Keep 
the main venous trunks and most of the arteries, have no 
hesitation in removing the veins that accompany the smaller 
arteries, or in dividing the smaller arteries that supply muscles, 
if they are in the way. But be careful of nerves. They are 
much more constant in position than arteries. Trace all of 
them to their destinations and leave them uninjured. 

Variation. The human body, like all living things, is 

subject to variation. Apart from general features — stature, 
build, head-form, facial configuration — and fine details such 
as the well-known finger-prints, which together confer bodily 
individuality, all the systems and organs vary, more or less, 
from body to body. The student must not expect, therefore, 
to find everything exactly as described in a Dissecting Manual 
which, being primarily a guide, can deal only with the usual 
or average arrangement. The true bible of the student of 
Anatomy is the body itself ; and he should welcome the oppor- 
tunity that dis.section provides of perusing it for himself as an 
original investigation. Thus he will cultivate that faculty of 
observation which will stand him in good stead in his later 
clinical work. 

Some variations are of direct clinical importance, such as 
the arrangement of the superficial veins of the forearm and 
even the course of main arteries. Others, such as variations 
in the attachments of muscles an extra head of the 

biceps muscle of the arm), the absence of a usual muscle 
or the presence of an unusual one, may be chiefly of evolu- 
tionary significance. There is also the class of congenital 
malformation.s, not commonly seen in the dissecting room, 
which may be of great functional importance. Position of 
organs, e.g.^ in the abdomen, may vary too ; and there are 
more subtle variations, such as the form of the living stomach, 
which can be demonstrated by appropriate X-ray methods. 
The systematic noting of variations as they are observed is a 
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most useful exercise, notwithstanding that most of them will 
be found recorded in the larger text-books and in special 
works which may be consulted as occasion serves. 

Anatomy of the Living Body. — It has sometimes been 
made a reproach to anatomical studies that they are con- 
cerned with dead, preserved material, and that the student 
thereby receives false impressions that he is in danger of 
transferring to the living body. But, apart from opportunities 
of attending autopsies of the recently dead or of observing 
living tissues at surgical operations, it is obvious that the 
student must have time to examine the structure of the body 
in detail, and that this implies embalming of the cadaver. 
It is true that embalming alters the texture and appearance 
of the tissues, and that hardening agents, such as formalin, 
produce an unnatural rigidity of muscles and organs. On 
the other hand, these agents, used in moderation, do preserve 
the form of organs at the time of death and thus maintain 
their relations to each other ; and no sensible student is likely 
to imagine that the healthy liver in the living body is incapable 
of moulding itself to other organs as the diaphragm rises and 
falls, or that the living lung is a static organ because he finds 
them so in the embalmed cadaver that he dissects. 

These remarks are made, however, to emphasise the 
importance of cultivating an attitude of mind that looks to 
dissection as a means to an end; and that end is under- 
standing of the body as a living organism. The basis of that 
understanding is the topography of the body, of which real 
knowledge can be acquired only by personal contact. But it 
is not enough merely to supplement dissection by Surface 
Anatomy on the living model and by radiographic demon- 
stration of the relations and changing form of organs in the 
living body. The student of Anatomy must always keep in 
mind the indissoluble relation between structure and function, 
as in the simple case of the venous valves or in the more 
complex arrangement of the heart, where gross structure is 
meaningless without reference to the circulation of the blood. 
So, in every system of the body, structure and function are 
but two aspects of the same study : the attachments of muscles 
must be related to the actions of which they are capable ; the 
form of joints and the arrangement of ligaments and muscles 
around them must be studied with reference to movements 
and stability: and in tracing the nerves the student must 
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constantly ask himself what functional groups of muscles 
they supply; from what areas of skin they convey sensory 
information; and what would be the effect if this or that 
nerve were to be compressed by disease or severed by injury. 
These are simple examples of the relation between form and 
function which is manifest throughout the body and in the 
intimate details of the structure of organs — the most perfect 
example is the central nervous system, brain and spinal cord. 
It is the attitude of mind that counts — the approach to Anatomy 
not as a dead subject but as the study of a living, functioning 
organism. Thus it is the indispensable foundation not only 
of Physiology and Pathology but also, with these subjects, of 
Clinical Studies, through appreciation of the anatomical basis 
of the signs and symptoms of disease. 



UPPER LIMB 


Introduction. — The parts of the Upper Limb are the 
shoulder^ the upper arm or brachium, the forearm or antc- 
brachium, and the hand or manus. 

The region of the shoulder includes more than the familiar 
prominence at the upper end of the arm. It includes also : — - 

(1) The axilla or armpit ; (2) the scapular region or the 

parts around the shoulder-blade ; and (3) the pectoral region 
on the front of the chest, {Pectus breast.) The bones 
of the shoulder form the shoulder' girdle. They are the 
scapula or shoulder-blade and the clavicle or collar-bone 
(Figs. 2, 25, 37). They articulate with each other at the 
top of the shoulder to form a joint called the acromio- 
clavicular joint ; and the clavicle articulates with the upper 
end of the sternum or breast-bone to form the sterno-clavi- 
cular joint. 

The upper arm is the part between the shoulder and the 
elbow or cubitus. Its bone is called the humerus, which 
articulates with the scapula to form the shoulder joint 

The forearm extends from the elbow to the wrist. It has 
two bones — the radius and the ulna. They articulate with 
the humerus to form the elbow joint ; and they articulate 
with each other, at their upper and lower ends, to form the 
proximal and distal radio-ulnar joints. When the forearm 
is held so that the palm of the hand looks forwards (supina- 
tion), the two bones are parallel-— the radius on the lateral 
side of the ulna. When the hand is turned so that the palm 
looks backwards (pronation), the radius lies obliquely across 
the front of the ulna. 

The hand is subdivided into : (i) The wrist or carpus, 

(2) the hand proper or metacarpus, and (3) the digits {thumb 
and fingers). 

The skeleton of the wrist is a group of eight little bones 
called carpal bones, arranged in two rows— an upper and a 
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lower (Figs. 2, 3, 75). They articulate with one another to 
form intercarpal joints ; and the upper row articulates with 
the radius to form the radio-carpal or wrist joint. On the 
back of the wrist, they are near the surface, partially under 
cover of the tendons that pass over the lower ends of the 
radius and ulna ; on the front, they are to a large extent 
obscured by the ball of the thumb and the ball of the little 
finger. 

The hand proper has a skeleton of five metacarpal bones. 
They correspond to the five digits and are numbered i to 5, 
beginning with the thumb. At their proximal ends or bases, 
they articulate with the lower row of carpal bones, forming 
carpo-metacarpal joints ; and there are intermetacarpal joints 
between the bases of the medial four. 

The digits are named : — Thumb or pollex ; forefinger or 
index ; middle finger or digitus medius ; ring finger or 
annularis ; and little finger or minimus. The bones of the 
digits are called phalanges. The thumb has two phalanges ; 
the other digits have three. The proximal phalanx articulates 
with the head of a metacarpal bone to form a metacarpo- 
phalangeal joint. The middle one articulates with the other 
two to form interphalangeal joints. On the front of some of 
the metacarpo-phalangeal joints there are, occasionally, little 
nodules of bone called sesamoid bones (Fig. 3 a). 


PECTORAL REGION AND AXILLA 

The dissection of the Upper Limb begins with the body 
supine, lying on its back. The thorax should be raised 
to a convenient height by means of blocks, and a long board 
placed under the shoulders for the purpose of supporting the 
limbs when they are abducted from the sides. 

Until the dissection of the axilla is completed, the dissectors of the 
Upper Limb and of the Head and Neck will find it advantageous to arrange 
to work at different hours. The dissectors of the Head and Neck, at this 
stage, are engaged on the dissection of the posterior triangle of the neck, 
and that cannot be well done unless the limb is placed clo.se to the side 
and the shoulder depressed. For the dissection of the axilla, the limb 
should be stretched out at right angles to the thorax. A compromise 
between these two positions results in discomfort to the dissectors of 
both parts. 

Five days are normally allowed for the surface-anatomy 
and dissection of the pectoral region and axilla. The following 
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time-table will be found useful in regulating the amount of 
work which should be carried out on each day : — 

First Day— W Surface-anatomy ; (d) reflexion of skin ; (c) cutaneous 
vessels and nerves ; (d) fascia of pectoralis major and axillary fascia ; (e) 
cleaning and reflexion of pectoralis major. 

Second Day.— (tf) Clavi-pectoral fascia and structures that pierce it ; 
(b) removal of clavi-pectoral fascia and dissection of structures behind it. 

Third Day.- — (a) Cleaning of pectoralis minor ; {b) contents of axilla 
below level of pectoralis minor. 

Fourth Day. — {a) Reflexion of pectoralis minor; {b) remaining 
contents of axilla ; (<r) serratus anterior ; {d) posterior wall of axilla ; 
{e) reflexion of subclavius ; (/ ) sterno-clavicular joint and disarticulation 
of clavicle at that joint. 

Fifth Day.— Study of brachial plexus and general review of axilla 
and its contents. 

Surface-Anatomy. — The clavicle lies between the neck 
and the front of the chest, and can be both felt and seen. It 
extends from the top of the shoulder to the upper end of the 
sternum. Draw your finger along it from one end to the 
other. Note that, in its medial two-thirds, it is curved with 
its convexity forwards, to give room for the passage of vessels 
and nerves between the neck and the axilla. The medial end 
of the clavicle (Fig. 4) articulates with the sternum ; it also 
overrides the top of the sternum, and therefore produces a 
prominence that is easily felt. The prominence is, however, 
slightly masked by a part of the sterno-mastoid muscle^ — 
the muscle which extends from the sternum and the clavicle 
to the skull behind the ear and rises as a strong, blunt ridge 
on the living neck when the face is turned towards the other 
side. 

Place the tip of the index finger in the suprasternal noich^ 
i.e., the hollow at the upper end of the sternum between the 
clavicles, and draw it downwards along the median line. 
About two inches below the upper end of the sternum, a 
blunt, transverse ridge is distinctly felt. That ridge marks 
the sternal angle at the union of the manubrium with the 
body of the sternum. It is the best landmark on the front 
of the chest, for it can be felt even in obese subjects, and 
it is often visible. The cartilage of the second rib joins the 
side of the sternum at the sternal angle. The second rib 
is therefore more easily identified than any other. To find 
one of the other ribs, fed the second and count downwards 
from it. The anterior part *of the first rib is about an inch 
above the second, and is masked by the clavicle. Continue 
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to draw the finger down over the sternum. At the lower 
end of the body of the sternum, the finger sinks into a shallow 
depression. That is the epigastric fossa or ‘‘ pit of the 
stomach The bony, but slightly yielding, structure felt on 
the floor of the fossa is the third or lowest piece of the sternum, 
and is called its xiphoid process. The right and left boundaries 
of the epigastric fossa are the cartilages of the seventh pair of 
ribs. Verify all these points on the articulated skeleton. 

The nipple is rather variable in position, even in the male ; 
but usually it is opposite the space between the fourth and 
fifth ribs, and is a guide to their position ; and it is near their 
junction with their cartilages. Measure its distance from the 
median plane ; it is usually about four inches. (The dis- 
sector^s own hand is a rough measure. A man’s hand is 
about four inches across, and his thumb about one inch wide.) 

Come back to the clavicle. With the eye, divide it into 
thirds. Below the junction of the lateral and intermediate 
thirds, there is a depression called the infraclavicular fossa. 
The soft bulging at the medial side of the fossa is part of a 
large muscle, called pectoralis major, that lies on the front 
of the chest and in the anterior wall of the axilla. The pro- 
minence on the lateral side is the anterior part of the deltoid 
muscle, which clasps the shoulder. Put your finger in the 
infraclavicular fossa an inch below the clavicle, and press 
laterally under the deltoid. The bone felt there is the coracoid 
process of the scapula, and, though felt only indistinctly, it is 
frequently referred to as a landmark (Figs. 2, 8, 16). 

The lateral end of the clavicle articulates with the medial 
margin of the acromion of the scapula. The acromion is a 
flattened piece of bone about an inch wide that lies in the top 
of the shoulder. {A cron = summit ; omos = shoulder.) The 
upper surfaces of acromion and clavicle lie in nearly the same 
plane ; the acromio-clavicular joint is therefore inconspicuous ; 
but it can be detected easily if the limb is moved. 

Abduct the arm. That is, draw it away from the trunk. 
The hollow of the axilla and the two rounded folds that 
bound it in front and behind are brought into view. The 
anterior fold encloses part of the pectoralis major muscle 
and part of the pectoralis minor, which is behind the major. 
The posterior fold encloses two muscles, called teres major 
and latissimus dorsi. The teres major — a stout, round muscle 
— extends from the lower angle of the scapula to the upper 
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part of the shaft of the humerus. The latissimus dorsi— wide 
and thin — lies in the lower part of the back (Fig. 24), but 
narrows to form a flattened tendon, which, as it approaches 
the humerus, winds round the teres major (Fig. 16). Draw 
the arm well from the side. The edge of the latissimus dorsi 
then raises up a distinct ridge of skin that runs downwards 
and backwards ; the lowest rib that the ridge crosses is the 
eleventh rib. Grip the posterior fold between finger and 
thumb : the different consistence of the fleshy teres and the 
tendinous latissimus can be distinguished through the skin 
and fasciae. Note that the posterior fold reaches lower down 
than the anterior, and that therefore the structures in the 
lowest part of the axilla have no muscle in front of them. 

Place the fingers in the axilla and examine its walls. 
The anterior wall is soft and fleshy. So is the posterior wall ; 
but the lateral margin of the scapula can be felt in it. The 
ribs are felt in the medial wall — covered with a wide muscle 
called serratus anterior. The lateral wall is narrow. The 
softer parts felt in it are two muscles — the biceps brachii and 
the coraco-brachialis ; the hard part is the neck of the humerus 
and the upper part of its shaft. Some of the large nerves of 
the axilla can be rolled between the fingers and the bone ; 
and in the living limb the axillary artery can be felt beating. 
Push the fingers well up into the axilla and rotate the arm ; 
the globular head of the humerus can be felt indistinctly. 

Dissection. — Reflexion of Skin : Incisions (Fig. 4) (i) 

Along the median line of the body from the suprasternal notch 
to the tip of the xiphoid process. (2) Upwards and laterally from 
the tip of the xiphoid process to the nipple. Encircle the dark 
patch of skin (areola) around the nipple, and continue the 
incision along the anterior fold of the axilla to the arm. As 
soon as it reaches the arm, carry it downwards about three 
inches, and then transversely across the front of the arm to its 
lateral border. (3) From the tip of the xiphoid process trans- 
versely across the front and side of the chest to the plane of the 
posterior fold of the axilla. (4) From the upper margin of the 
sternum along the clavicle to its acromial end, if that incision is 
not already made by the dissectors of the Head and Neck. 

Reflect the flaps of skin thus marked out (1 and 2, Fig. 4), 
beginning in the median plane at one of the angles. Do not 
detach the flaps, but leave them hanging by their lateral ends, in 
order that they may be replaced when dissection for the day is 
finished. Leave the small patch around the nipple. 

As the reflexion proceeds, note that the connexion between 
the superficial fascia and the skin is stronger in some places 
than in others. In the female, definite fibrous strands will be 
found passing from the mammary gland to the skin. 
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Superficial Fascia.— In this region the fat of the super- 
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Fig. 4. — Landmarks and Incisions. For the bony landmarks of the 
Upper l.imb, cf. Fig. 2, PI. I, and the radiographs in other Plates. 


ficial fascia is not usually very plentiful except in female 
bodies, where it is abundant in the region of the mammar}^ 
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gland. Near the clavicle a vertical reddish striation is usually 
visible through the fat ; it is due to the lower part of the 
platysma^ a thin, subcutaneous muscle of the neck that extends 
down over the clavicle into the upper part of the front of the 
chest. 

Cutaneous Nerves and Vessels.— The nerves and 
vessels that pass through the superficial fascia to the skin 
must now be sought. They are : — 

Supraclavicular nerves, from the cervical plexus. 

Anterior cutaneous branches 1 from intercostal nerves from 

Lateral cutaneous branches / ventral rami of thoracic nerves). 

Cutaneous arteries derived from deep arteries. Cutaneous veins. 

Dissection,— Cut through the superficial fascia along the 
margin of the sternum. Lift its cut edges, and find the aiUerior 
cutaneous nerves as they pierce the deep fascia at the sternal ends 
of the intercostal spaces. They are very slender, but their greyish, 
streaked appearance distinguishes them from surrounding tissues ; 
and the accompanying arteries, if injected, are guides to them. 
Trace their branches medially and laterally as far as possible. 

Next, cut carefully through the superficial fascia and the 
platysma along the upper border of the clavicle, looking for the 
slender supraclavicular nerves as you reflect the fascia downwards. 
Trace the nerves as they stream downwards across the clavicle 
through the platysma into the superficial fascia of the shoulder 
and the front of the chest. 

Thirdly, beginning at the arm, cut through the superficial 
fascia along the anterior fold of the axilla and continue the cut 
downwards and in a medial direction for three or four inches. 
Reflect the cut edges of the fascia, and look for the anterior 
branches of the lateral cutaneous nerves as they pierce the deep 
fascia at the lower border of the pectoralis major. Trace them 
medially through the superficial fascia. 

The supraclavicular nerves arise in the neck from the 
third and fourth cervical nerves. They spread out as they 
descend, pierce the deep fascia of the neck, cross the clavicle 
under cover of the platysma, and run downwards to supply 
the skin that overlies the deltoid and pectoralis major muscles 
as far down as the level of a horizontal line drawn from the 
second costal cartilage. They are named, according to their 
positions, anterior, middle and posterior supraclavicular 
nerves (Fig. 5). The anterior — one or more — cross the medial 
part of the clavicle. The middle — two or three — pass over 
the middle of the clavicle. The posterior — one or more-'^’ 
cross the lateral third of the clavicle, and they v ill be followed 
to the skin of the shoulder afterwards. 





Fig. 5. — Supraclavicular Branches of Cervical Plexus. 


which descends in the thorax immediately behind the costal 
cartilages. The perforating arteries of the second, third and 
fourth spaces are fairly large in the female (especially the 
third), for they send branches to the mammary gland. 

The lateral cutaneous nerves, much larger than the 
anterior, also arise from the intercostal nerves, and appear on 
the side of the thorax a little behind the anterior fold of the 
axilla ; they will be examined when the axilla is dissected. 

If the subject is female, the mammary gland should now 
be dissected, but it is well to take note of its position and 
connexions before beginning. Dissectors of male subjects 
should take the first opportunity of studying a dissection of 
the gland in a female subject. 

Tide Breast. — The mamma or breast is made up of : — (i) 
the mammary gland, (2) the superficial fascia in which the 
gland is embedded, and (3) the overlying skin, including the 
nipple and the areola around the nipple. 
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In the male, the mammary gland is quite rudimentary. 
The nipple is small and pointed, and the areola is surrounded 
by sparse hairs, which are never present in the female. 

In the female, the mammary gland is situated on the front 
of the thorax and also, to some extent, on the side. It lies in 
the superficial fascia, and its smooth contour is largely due to 
the invasion of its substance by the fatty tissue of that fascia. 




Fig. 6. — Dissection of Mammary tiliiufl. 


A little below its mid-point, and (unless it is pendulous) at 
a level which usually corresponds to the fourth intercostal 
space, the breast is surmounted by the nipple^ which i.s plact‘d 
in the middle of a circular patch of coloured skin known as the 
areola of the breast. There is no fat under the areola or in tht? 
nipple. A peculiar change of colour occurs in this region 
during the second month of a first pregnancy. At that 
time the delicate pink colour of the skin of the nipple and 
areola becomes converted to brown by the deposition of 
pigment ■ and it never again resumes its original appear- 
ance. 

The base of the gland extends from the side of the 
sternum almost to the mid-axillary line, and from the second 
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rib to the sixth costal cartilage. About two-thirds of the 
gland is placed on the pectoralis major muscle, whilst the 
remaining part — its infero-lateral third — extends beyond the 
anterior fold of the axilla, and lies on the serratus anterior 
muscle and the external oblique muscle of the abdominal 
wall. From the part 
related to the lower 
border of the pec- 
toralis major a pro- 
longation extends 
upwards into the 
axilla — the “ axillary 
tail ’’ of the breast — 
and reaches as high 
as the third rib. 

The mammary 
gland has no cap- 
sule, and is not en- 
closed in a fascial 
sheath ; in those re- 
spects it differs from 

many other glands. Lactiferous 
Its lobes and lobules , smus 

, , , , . , Lactiferous 

are embedded m the ducts 

superficial fascia 
between strands of 
fibrous tissue which 
pass through the 
superficial fascia 
from the skin to the 
deep fascia. The 

7-— Section through a Mammary Gland 
srranas lorm xne prepared by the method recommended by 
Stroma or framework the late Sir Harold Stiles, 
of the gland ; and 

the mammary blood-vessels and some of its lymph-vessels 
enter and leave the gland along these strands. They 
support and bind together the various parts of the true 
glandular tissue, which consists of tubes lined with cells ; 
and they attach the gland both to the skin and to the deep 
fascia. 

,The main body of the gland is composed of gland-tissue 
and stroma compactly arranged to form a wide-based conical 
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mass ; but many processes of stroma and gland substance 
project from the surface and borders of the central mass ; 
and the fat deposited in the hollows between the projections 
gives the breast its smooth, rounded contour. 

The gland tubes, which secrete the milk, arc grouped to- 
gether into distinct lobes — fifteen to twenty in number — each 
subdivided into lobules^ and all separated from one another 
by the fibrous stroma. The lactiferous ducts, one from each 
lobe, converge upon the nipple. Under the areola, each 
duct expands to form a lactiferous sinus, and, narrowing 
again, opens independently on the summit of the nipple 
(Figs. 6, 7). 

In a well-injected body, twigs from the intercostal arteries 
and also from the perforating branches of the internal mam* 
mary artery may be traced into the mammary gland ; and 
mammary branches of the lateral thoracic artery may be 
seen winding round the edge of the pectoralis major, or 
piercing its lower fibres, to reach the gland. 

Lymph-Vessels of Mammary Gland.—The course of the 
lymph-vessels of the mamma and the widespread situations 
of its primary lymph-nodes arc of the greatest importance in 
the spread of malignant growths and in determining the ext<;nt 
of tissue to be removed by the surgeon or the ureas to be 
treated by the radio-therapist. The students .should therefore 
study a text-book description of the lyniph-druinuge of the 
mamma after they have dissected the axilla, where mo.st of 
the nodes are situated (Fig. 14). Some reference is made on 
p. 41 to the course of the main stream of lymph from the 
subareolar lymph-plexus. 

Dissection , — Endeavour to make out some of the details 
described. Remove the fat from the surface of the gland, and 
define some of its lobes. Reflect the skin of the areola towards the 
nipple ; if possible, pass a bristle into one of the ducts through 
its orifice on the nipple, and trace it to a lobe. 

Next, gradually detach the gland from the deep fascia. Begin 
at the upper border, and, as the gland is displaced, note the 
strands of the stroma which connect its deep surface with the 
deep fascia. Trace the process that extends from the lateral 
margin of the gland into the axilla. 

Finally, remove the gland by cutting the vessels at its margins ; 
and then examine the deep fascia. 

Deep Fascia. — The pectoral fascia is a thin membrane 
which closely invests the pectoralis major. It is attached 
above to the clavicle, and medially to the front of the sternum. 
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Below, it is continuous with the deep fascia that covers the 
abdominal muscles ; and, at the lower border of the pectoralis 
major muscle, it is continuous with the axillary fascia. 
Laterally, it is continuous with the fascia that covers the 
deltoid muscle. At the infraclavicular fossa, a process from 
its deep surface dips in between the deltoid and pectoralis 
major muscles to join the clavi-pectoral fascia, a membrane 
that lies behind the clavicular portion of the pectoralis major 
and forms part of the deeper layer of the anterior wall of the 
axilla (p. 35). 

The axillary fascia is a dense, felted membrane which 
extends across the base of the axilla and is continuous with 
the fasciae of its walls. When the arm is raised, it is drawn 
up towards the hollow of the axilla, and the elevation is due 
chiefly to the connexion of its deep surface with the fascial 
sheath of the pectoralis minor. 

Dissection, — Cut through the deep fascia along the groove 
between the pectoralis major and the deltoid, and display the 
cephalic vein (Figs. 32, 34) and the artery that accompanies it. 
Follow them upwards to the infraclavicular fossa, where they 
disappear under cover of the pectoralis major. As you clean the 
vein, look for a small delto-pectoral lymph-node that sometimes 
lies alongside it. 

Next, clean the anterior part of the deltoid and the whole of 
the pectoralis major muscle. 

Begin at the anterior border of the deltoid, and reflect the 
fascia until the base of the skin-flap is reached. As the fascia 
is reflected, look for small cutaneous nerves: — (i) posterior supra- 
clavicular nerves over the upper part of the deltoid ; (2) near the 
base of the skin flap, filaments of the upper lateral cutaneous 
nerve of the arm ; (3I other cutaneous twigs that pierce the 
anterior part of the deltoid (Figs. 32, 34). 

To clean the pectoralis major : make the muscle tense by 
abducting the arm ; begin at one or other border, and reflect 
the fascia upwards or downwards. 

Delto-Pectoral Lymph-Nodes. — These nodes — one or two 
— lie in the groove between the deltoid and the pectoralis 
major (Figs. 14, 30). They are placed in the path of the 
superficial lymph-vessels that run along the cephalic vein 
and convey l3mph from the lateral side of the upper arm and 
shoulder and of part of the forearm, and transmit the lymph 
to the infraclavicular nodes, or direct to the apical nodes of 
the axilla (p. 41). 

Pectoralis Major. — The pectoralis major is a powerful 
muscle that extends from the front of the thorax to the 
humerus. It is divided by a deep fissure into clavicular and 



32 


UPPER LIMB 


sterno-costal portions. The clavicular portimi arises from 
the medial half of the front of the clavic’le. ^ 'riK.* sterno- 
costal portion takes origin (i) from the anterior surfac'e of 
the sternum, (2) from the upper six costal cartilages, and 
(3) from the aponeurosis of the external oblique muscle of 
the abdomen. 

The muscle is inserted, by a flattened, bilaminar tendon, 
chiefly into the lateral lip of the intcrtubercular groove of the 
humergs. 

The arrangement of the tendon and the muscle-fibres is peculiar. 
The tendon is folded on itself to form two lamina?, united along their 
lower borders and wholly blended together near the insertion. The 
clavicular head and upper sterno-costal fibres join the anterior lamina, 
the rest of the muscle the po.sterior lamina. But the several parts of the 
muscle are twisted as they approach the tendon, so that the clavicular 



Fig. 10. — Lower Surface of Right Clavicle. 

head forms the lowest part of the insertion and the lowe.st fibres of the 
muscle are inserted at the highest point on the humerus. I'he downwar<i 
slant of the clavicular head and the upward curve of the lowest fibre.s 
give a concave, rounded contour to the lower border of the muscle, and, 
consequently, to the anterior fold of the axilla. In addition, the arrange- 
ment provides for separate, and even opposing, action.s of the two heads 
of the muscle. 

The pectoralis major is supplied by the lateral and medial 
pectoral nerves. As a whole, it is an adductor and a medial 
rotator of the upper limb ; and, when the limb is thrust for- 
wards or backwards by movements of the scapula, the pectoralis 
major assists in pulling it back again to the vertical position. 
The clavicular head, acting with the anterior fibres of the 
deltoid muscle (p. 85), is an active agent in flexion of the arm 
at the shoulder joint, a movement which can be reversed by 
the sterno-costal head. 

Axilla 

The axilla is the hollow between the upper part of the 
side of the thorax and the upper part of the arm. When the 
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arm is abducted from the trunk, and the fatty tissue which 
occupies the axilla is removed, the space disclosed has the 
form of a four-sided pyramid. The apex is at the medial 
side of the coracoid process, and is directed upwards towards 
the root of the neck ; the base of the space looks downwards. 
The medial wall is of greater extent than the lateral wall, and 
the anterior and posterior walls therefore converge as they 
approach the lateral wall. The posterior wall is longer, from 
above downwards, than the anterior wall, and the posterior 
border of the base is therefore lower than the anterior. 

Before beginning the dissection of the space, examine its boundaries 
and the manner in which the contents are disposed in relation to the 
boundaries. 

Boundaries and Contents of Axilla.— The four walls 
of the axilla are anterior, posterior, medial and lateral. 

The anterior wall consists of the two pectoral muscles and 
a small muscle below the clavicle called the ^ubclavius, and 
the fascia which encloses them. The pectoralis major forms 
the superficial stratum, and is spread out over the entire 
extent of the anterior wall. The pectoralis minor lies behind 
the middle third of the pectoralis major (Fig. 12) ; and the 
fascia between it and the clavicle is the clavi-pectoral fascia. 
The lower border of the anterior wall is the anterior fold of 
the axilla and is formed almost wholly by the pectoralis major. 

The posterior wall of the axilla consists of (i) the lateral 
part of the subscapularis muscle, (2) a portion of the latissimus 
dorsi and its tendon, and (3) the teres major muscle. The 
subscapularis covers the costal surface of the scapula. The 
latissimus dorsi winds from the back round the lower border 
of the teres major to gain its anterior surface ; thus, the lower 
border of the posterior wall — that is the posterior fold of the 
axilla — is formed in its medial part by the latissimus dorsi, 
and laterally by the teres major. 

In the medial wall, there is part of the serratus anterior 
muscle and, deep to it, parts of the upper five ribs with the 
intervening intercostal muscles. 

The lateral wall is formed by the humerus and the con- 
joined upper parts of the coraco-brachialis muscle and the 
short head of the biceps muscle. 

The apex of the space leads up into the narrow, triangular 
passage through which the axilla communicates with the neck. 
The passage is bounded anteriorly by the clavicle, medially 
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their way from the neck to the arm. Exaniimi the boundaries 
of the passage from neck to axilla on the articulate<l skelthon. 
The base or floor of the axilla is closed by the axillary fa.scia. 
The most important contents are the axillary artery and 
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vein, the large nerves of the upper limb, and the axillary 
lymph-nodes. They are all embedded in soft fat. In the 
lower part of the axilla, the great vessels and nerves lie close 
to the lateral wall, and follow it in all the movements of the 
arm. 


Dissection . — Detach the clavicular head of the pectoralis 
major from the clavicle and scrape its area of origin clean. Turn 
the clavicular head towards the insertion, and, as you do so, 
secure the branches of the lateral pectoral nerve as they pass 
into the muscle ; trace them back to the clavi- pectoral fascia. 
Follow the cephalic vein to the point where it pierces that fascia. 
Clean the small arteries in this region ; they are branches of 
the thoraco- acromial artery, which also pierces the fascia. Clean 
the clavi-pectoral fascia and the fascia on the part of the pectoralis 
minor that has been exposed. Now, cut vertically through the 
pectoralis major about two inches from the sternum. Turn the 
medial part towards the median plane, and examine its attach- 
ments. Reflect the lateral part of the muscle towards the arm ; 
while doing that, secure the medial pectoral nerve, which per- 
forates the pectoralis minor and ends in the pectoralis major. 
Clean the fascia that covers the remainder of the pectoralis minor. 
Reflect the pectoralis major fully, leaving a tag of muscle attached 
to the ends of its nerves ; clean its tendon, and examine its 
insertion. 

Complete reflexion of the pectoralis major exposes a thick, 
continuous sheet of fascia, which extends from the clavicle 
to the axillary fascia and from the wall of the thorax to 
the arm. It is because of the attachment of that fascial 
sheet to the clavicle above and to the axillary fascia below 
that the floor of the axilla is raised as the arm is abducted 
from the side and the clavicle is elevated. The pectoralis 
minor muscle, passing obliquely from its origin on the 
thoracic wall to its insertion into the coracoid process of the 
scapula, runs through the substance of the sheet and divides 
it into three parts : — (i) The middle part encloses the muscle. 
(2) The lower part, as it extends downwards to blend with the 
axillary fascia, covers the lower parts of the axillary vessels 
and nerves. (3) The upper part is the clavi-pectoral fascia. 

Clavi-Pectoral Fascia. — This fascia occupies the gap between the 
clavicle and the pectoralis minor, and extends from the first rib medially 
to the coracoid process laterally. Its upper part is split into two layers, 
an anterior and a posterior, which are attached to the clavicle, and 
enclose the subclavius between them. The strongest part of the mem- 
brane is that which extends along the lower border of the subclavius, 
from the first rib to the coracoid process. The membrane is continuous 
below with the fascial sheath of the pectoralis minor, and is connected 
posteriorly with the fascial sheath of the axillary vessels (Fig, 12). It is 
perforated by the cephalic vein, the thoraco-acromial artery, and the 
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lateral pectoral nerve. Note (l) that the fibres of the membrane run 
medio-laterally , (2) that they are put on the stretch when the arm is 
abducted, and" (3) that they are relaxed when the arm is by the side. The 
surgeon takes advantage of these facts when he is ligaturing the first 
part of the axillary artery. 

Dissection , — Cut through the anterior layer of the upper part 
of the clavi-pectoral fascia, expose the subclavius mmcle and 
examine the attachments of the fascia to the clavicle ; and then 
carefully remove the whole of the fascia, 

Follow the cephalic vein to its junction with the axillary vein, 
and the thoraco-acroniial arienj and lateral pcdaral nerve to 
their origins. Clean the proximal parts of the axilUmj artery and 
vein and the nerre-cord from which the pectoral nerve springs. 
Find the small communicating nerve that connects the two pectoral 
nerves and crosses the axillary artery. 

Clean the pedoraliH minor mxxsclt, without injuring the medial 
pectoral nerve, which pierces it. 



Fig. 12. — Diagram of Clavi- Pectoral l’'a.scia. 


Pectoralis Minor.— This is a triangular muscle which 
arises from the third, fourth and fifth ribs, close to their 
cartilages. Its fibres pass upwards and laterally, and its 
tendon of insertion is attached to the medial border and tlu‘ 
upper surface of the coracoid prooc.ss, near its tip* 

When the muscle is in action it draws the scapula down- 
wards and forwards, and depresses the shoulder. It is supplied 
by the medial pectoral nerve. The greater portion of the 
pectoralis minor is concealed by the pectoralis major, but the 
lower part of its infero-lateral border appears on the side of 
the thorax below the pectoralis major ; its insertion i.s con- 
cealed by the anterior fibres of the deltoid. 
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Dissection . — Throughout the dissection of the axilla, look for 
the lymph-nodes and note their positions ; they lie mainly along 
the lines of the blood-vessels. If they are healthy they are very 
small, and are inconspicuous among the fat. 

Clear away the fascia below the level of the pectoralis minor 
and open up the lower part of the axilla ; remove also the deep 
fascia in the region of the lateral boundary of the axilla. 

Begin below the lateral part of the pectoralis minor and clean 
the coraco-brachialis and the short head of the biceps^ as they 
descend from the coracoid process. Find the axillary artery at 
the medial border of the coraco-brachialis. The trunk of the 
median nerve lies between the artery and the muscle, and the 
medial root of the nerve crosses in front of the artery. Pull 
the coraco-brachialis laterally and find the mmculo-cutaneoics 
nerve entering its deep surface. A little higher up, look for the 
branch of the musculo-cutaneous nerve that enters the coraco- 
brachialis to supply it. 

Look in the interval between the axillary artery and vein, and 
find a long slender nerve called the medial cutaneous nerve of the 
forearm, and, behind it, a thicker nerve — the ulnar. 

Another slender nerve, the medial cutaneous nerve of the arm, 
runs along the medial side of the axillary vein. Secure it, and 
follow it upwards to the point where it receives a communicating 
branch from the intercosio-brachial nerve, which runs across the 
axilla. Follow the intercosto-brachial nerve to the point where 
it emerges from the second intercostal space, and laterally to 
the arm, where it is distributed. 

Turn now to the medial wall of the axilla, and find the anterior 
and posterior branches of the lateral cutaneous nerves as they 
emerge between the digitations of the serratus anterior behind 
the lower border of the pectoralis minor. Trace them forwards 
and backwards. Clean the lateral thoracic artery as it runs down- 
wards along the border of the pectoralis minor. Secure the nerve 
to the serratus anterior as it descends over the surface of that 
muscle, and then clean the muscle. 


Lateral Cutaneous Branches of Intercostal Nerves. — 

These nerves emerge from the spaces between the ribs, and 
divide into anterior and posterior branches under cover 
of the serratus anterior muscle ; and these branches pierce 
the muscle or appear between its digitations. The anterior 
branches appear, as a rule, about an inch in front of the 
corresponding posterior branches, and then pass forwards 
over the lower border of the pectoralis major muscle. From 
the lower members of this series some minute twigs are given 
to the external oblique muscle of the abdomen, which will be 
exposed by the dissectors of the Abdomen. The posterior 
branches run backwards over the latissimus dorsi muscle 

(Fig. 13). 

The lateral cutaneous branch of the first intercostal nerve, 
though said to be constant (Cave), is seldom found. The 
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nerve, on account of its being distributed to the skin of the 
upper arm. To reach this destination it crosses the axilla 
and pierces the deep fascia of the arm a little below the 
posterior fold of the axilla. But before piercing the fascia it 
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establishes communications with the medial cutaneous nerve 
of the arm and the lateral cutaneous branch of the third 
intercostal nerve. Branches from the plexus so formed 
supply the skin of the floor of the axilla. 

The lateral cutaneous branch of the third intercostal nerve 
divides into an anterior and posterior part, which are distri- 
buted in the ordinary way, except that the posterior branch 
sends twigs to the skin of the floor of the axilla and of the 
upper part of the medial side of the arm. 

D/ssectio/i.— Clean the lower parts of the large vessels and 
nerves and their branches and tributaries. 

With chain and hooks, pull the axillary artery and the medial 
cutaneous nerve of the forearm towards the arm ; displace the 
axillary vein in the opposite direction ; identify the ulnar nerve 
again, and look for a slender contribution which it occasionally 
receives from the lateral cord of the brachial plexus (p. 99). 
Look also for a thick nerve which lies behind the axillary artery. 
That is the radial nerve ; pull it medially ; follow its lateral 
border upwards ; and, at the lower border of the subscapularis 
muscle, find a medium-sized nerve, the circumflex nerve, which 
bends backwards into the posterior wall of the axilla. 

Near the circumflex nerve, find a large vessel, the sicbscapu- 
Inr artery, and clean it. Follow it first towards its origin from 
the axillary artery, and find a large branch, the circumflex 
scapular artery, which springs from it and turns backwards into 
the posterior wall of the axilla. Follow it next downwards and 
backwards, taking care not to injure the intercosto - brachial 
nerve and the posterior branches of the 3rd, 4th and 5th lateral 
cutaneous nerves, as they cross in front of the artery. Near its 
lower end, secure the nerve to latissimus dorsi, which crosses in 
front of the artery. Return to the angle between the subscapular 
artery and its circumflex branch ; secure the lower subscapular 
nerve, and trace it into the teres major muscle. 

Return to the radial nerve at the lower margin of the sub- 
scapularis muscle, and look for the branches that spring from the 
nerve near that point. They are the posterior cutaneous nerve 
of the arm and muscular branches to the long and medial heads 
of the triceps muscle. They may arise separately or by a common 
stem. Trace them downwards. 

The lateral thoracic and the subscapular branches of the 
axillary arte^ have now been found. Return to the axillary 
artery ; find its other branches, and clean them. 

After the lower part of the axilla has been thoroughly cleaned, 
divide the pectoralis minor midway between its origin and inser- 
tion, and turn the two parts aside. Secure the upper subscapular 
nerve as it enters the upper part of the subscapularis ; and then 
clean the contents of the upper part of the axilla thoroughly. 

When the dissection has been completed, the contents of 
the space must be studied in detail. 

Axillary Lymph - Nodes. — The lymph-nodes in the 
axillary region are spoken of, collectively, as the axillary 
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nodes, but for convenience of description in rcLuion to the 
areas they drain, they are divided into several subordinate 
groups. Some of the nodes have been removed us the dis- 
section proceeded, and others are so small that tliey may 
have escaped the attention of the dissectors ; but, during the 
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Fig. 14. — Lymph-Nodes and Lymph- Vessels of Axilla and Mamma. 


course of the dissection of the armpit, three main groups of 
nodes will have been noted (i) A lateral or brachial group 
of six or more nodes which lie along the axillary vessels ; 
they receive the lymph-vessels from the greater part of the 
upper limb. (2) An anterior or pectoral group which lies in 
the angle between the anterior and medial walls of the axilla 
and is subdivided into upper and lower parts. Two or three 
upper pectoral nodes lie behind the pectoralis major in the 
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region of the second and third intercostal spaces, and receive 
the main stream of lymph from the mammary gland through 
the subareolar lymph-plexus (Fig. 14 ) ; the lower pectoral 
nodes lie along the lateral thoracic vessels, and receive 
lymph from the side of the thorax. (3) A posterior or sub- 
scapular group which lies along the subscapular vessels on 
the posterior wall of the axilla, and receives lymph-vessels 
mainly from the back. 

The lymph -nodes in the axilla drain a wide territory apart from the free 
upper limb — the pectoral region and the abdominal wall down to the 
level of the umbilicus, the side of the chest, the scapular region and the 
back down to the iliac crest. The regions above that territory are drained 
into the lymph-nodes of the neck, and the regions below into the nodes 
of the groin — to which also there is a convergence of superficial lymph - 
vessels from a wide area. 

In addition to the lymph-nodes which are usually seen in an ordinary 
dissection, there arc three other groups of nodes : — (a) The central nodes, 
which are very variable ; they lie either on the surface of the axillary 
fascia, in a pocket of its substance, or deep to it in the fat of the middle 
part of the axilla ; they have no afferents from any definite region, but 
connect the other groups together, {b) The infraclavicular nodes, which 
lie on the clavi-pectoral fascia in the infraclavicular fossa. One or two 
in numl)er, they are associated with other nodes in two outlying situa- 
tions — a few interpectoral nodes on the anterior surface of the pectoralis 
minor, which receive lymph from the deep part of the mammary gland 
by lymph -vessels which pierce the pectoralis major, and the delto'pectoral 
nodes (p. 31) — and discharge into the next group, (e) The apical nodes, 
which lie in the apex of the axilla behind the clavi-pectoral fascia. They 
receive efferents from all the other groups ; and their own efferents unite 
to form a vessel called the subclavian lymph-trunk, which terminates 
u.sually in the subclavian vein. 

Axillary Artery. — The axillary artery is the chief artery 
of the upper limb. It begins, as a continuation of the 
subclavian artery, at the outer border of the first rib, 
enters the axilla through its apex, and runs along the lateral 
wall to the lower border of the teres major. There it leaves 
the axilla and becomes the brachial artery. The direction 
which the artery takes naturally varies with the position of 
the limb. 

For convenience of description, the axillary artery is 
usually divided into three parts — the part above the pectoralis 
minor, the part behind it, and the part below it. They are 
known respectively as the first, second and third parts. The 
three thick cords that form the lower part of the brachial 
plexus are closely related to the first and second parts of the 
artery ; and the large nerves that spring from the cords are 
grouped round the third part. 
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The first part of the axillary artery lies very deeply, behind 
the clavicular part of the pectoralis major, the clavi- pectoral 
fascia and the vessels and nerves superficial to it. Even when 
these are removed the vessel is not completely exposed, be- 
cause it is enveloped, along with the axillary vein and brachial 
plexus, in a funnel-shaped sheath which is prolonged over 
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Fig. 1$. — Diagram to show Relations of Axillary Vessels aiui Neives. 


them from the deep fascia of the neck (Fig. 12). Posteriorly^ 
it is separated from the first intercostal space and the first 
digitation of the serratus anterior by the nerve to that muscle 
and the medial cord of the brachial plexus. The axillary 
vein is on its medial side, and overlaps its anterior surface 
slightly ; above and to its lateral side there are the lateral and 
posterior cords of the brachial plexus. 

The second part is placed behind the two pectoral muscles, 
and has the three cords of the brachial plexus disposed around 
it. The axillary vein is still medial to it, but is separated by 
the medial cord. 
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The third part is the longest part. It is superficial in its 
lower half, because the anterior wall of the axilla does not 
extend so far down as the posterior. The upper half of the 
third part is covered by the pectoralis major but its lower 
half by the skin and fascise only. The medial root of the 
median nerve crosses in front of it at the lower border of the 
pectoralis minor. The circumflex nerve and the radial nerve 
lie between it and the posterior wall of the axilla. The coraco- 
brachialis muscle is on its lateral side, and also the median 
and musculo-cutaneous nerves, which lie between the muscle 
and the artery. The axillary vein is on the medial side of 
the artery, with the medial cutaneous nerve of the forearm 
and the ulnar nerve between the artery and vein. More 
medially still, the medial cutaneous nerve of the arm lies 
along the medial side of the vein (Fig. 15). 

Branches. — The branches of the axillary artery have been 
seen at different stages of the dissection. They should now 
be examined more fully (Fig. 16). 

The superior thoracic artery is a small branch that 
ramifies on the upper part of the medial wall of the axilla 
(Fig. 16). 

The thoraco-acromial artery is a short, wide trunk which 
takes origin under cover of the pectoralis minor. It winds 
round the upper border of that muscle, pierces the clavi- 
pectoral fascia, and immediately divides into four small 
branches which diverge from one another and supply neigh- 
bouring structures ; the largest of them runs downwards 
between the pectoral muscles. The veins that accompany 
those branches end in the cephalic vein. 

The lateral thoracic artery, skirting the lower border of the 
pectoralis minor, proceeds downwards and medially to the 
side of the thorax. In the female, it is an important source 
of supply to the lateral part of the mammary gland. 

The subscapular artery is the largest branch of the 
axillary. It runs downwards and backwards along the lower 
border of the subscapularis to the inferior angle of the scapula, 
giving off muscular branches. Note that it ends by entering 
the latissimus dorsi with the nerve to that muscle (Fig. 20) — 
a notable example of a neuro-vascular hilum (p. 12). Its 
largest branch is the circumflex scapular artery (Fig. 16), 
which springs from it an inch below its origin, and takes a 
large share in the anastomosis around the scapula. 
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The two circumflex humeral arteries arise at the same level 
— a short distance below the subscapular artery. 

The posterior circumflex humeral artery i.s much the 
larger of the two. Only a small portion of it can be seen at 
the present stage. It springs from the back of the axillary 
artery, and at once passes backwards, with the circumflex 
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Fig. 1 6.— Dissection of Axillary Artery und its Branrhi^s. 


nerve, in the interval between the subscapularis and teres 
major muscles on the medial side of the surgical neck of the 
humerus, below the shoulder joint ; and, curving round the 
surgical neck, under cover of the deltoid muscle, it is spjent 
chiefly in supplying that muscle. 

The anterior circumflex humeral artery runs laterally, 
in front of the surgical neck of the humerus, under cover of 
the coraco-brachialis and short head of the biceps brachii. 
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Reaching the bicipital groove, it divides into two branches, 
one of which runs up to the shoulder joint, while the other 
anastomoses with twigs of the posterior circumflex artery. 

Axillary Vein. — This vessel has the same extent as the 
artery. It begins at the lower border of the teres major as 
the continuation of the basilic vein, and it becomes the 
subclavian vein at the outer margin of the first rib. It lies 
along the medial side of the axillary artery, overlapping it 



Joint capsule 
Joint cavity 


Intra-articular 
liptament 

Joint cavity 


Anterior chondro- 
sternal ligament 


Kig. 17. — Stern-o-Clavicular and Costo-Sternal Joints. 


anteriorly ; and as the arm is abducted from the side the 
vein passes more and more in front of the artery. 

At the lower margin of the subscapularis, it receives the 
two vencB coniita7ites of the brachial artery ; and above the 
level of the pectoralis minor it is joined by the cephalic vein. 

Subclavius. — This small muscle lies immediately below the 
clavicle, enclosed between the two layers of the clavi-pectoral 
fascia. It takes origin, by a short, rounded tendon, from the 
upper surface of the first costal arch, at the junction of the 
bone with the cartilage ; and the fleshy belly is inserted into 
the floor of the shallow groove on the lower surface of the 
clavicle. The nerve of supply is derived from the fifth and 
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sixth cervical nerves and enters the posterior surface of the 
muscle. The subclavius helps to steady the (davicle in move- 
ments of the shoulder-girdle. 

Dissection.— -"When the subclavius has been examined, divide 
it horizontally;, in order to find the costo-claviculfir ligament, 
which lies behind its medial end. 

At this stage, examine the siernO’Clfwicular joint with the aid 
of the dissectors of the Neck. Detach the clavicular head of the 
sterno-mastoid from the clavicle, and pull the sternal head of the 
muscle towards the median plane in order to expose the upper and 
anterior surfaces of the joint. 

Sterno-Clavicular Joint, — This is a synovial joint at 
which the medial end of the clavicle fits into the shallow 
socket provided by the clavicular notch of the manubrium 
stemi and the upper surface of the first costal cartilage. It 
is the only point of articulation of the upper limb with the 
axial skeleton and it determines the range of its movements. 
The joint is enclosed in an artu'uhir cap.sule attiu’ht‘d to the 
cartilage and the bones just beyond th(! tnargins of tiu? artieulur 
surfaces. The anterior and posterior parts of tlu^ fibrous 
capsule arc very strong and are called the anterior an<l 
posterior sterno-clavicular ligaments. Associated with the 
joint there are an articular disc and two accessory ligaments 
— the interclavicular and the costo-clavicular. 

The articular disc is a nearly circular plate of fibro- 
cartilage situated in the interior of the joint, which it divides 
into two separate synovial cavities. It is continuous with the 
anterior and posterior ligaments, but its main atta<'hm(mts 
are to the upper part of the medial end of the clavicle, and 
to the sternum and first costal cartilage at their junction ; it 
therefore acts as a ligament which prevents upward di.splace- 
ment of the sternal end of the clavicle. 

The interclavicular ligament is fused with the upper part 
of the capsular ligament. It passes between the medial 
ends of the two clavicles, but dips down to be attached also 
to the upper border of the manubrium. 

The costo-clavicular ligament is a strong, thick, flattened 
band that lies behind the subclavius muscle. It is attached 
to the first rib and its cartilage at their junction, and extends 
upwards and laterally to a rough impression on the lower 
surface of the clavicle near its medial end. 

Behind the joint there are two ribbon-like muscles of the 
neck — the sterno-hyoid and the sterno-ihyroid. They separate 
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the right joint from a large artery called the innominate^ and 
the left joint from the left innominate vein (Fig. ii). 

Dissection. — Cut through the anterior part of the capsule of 
the joint close to the sternum. Identify the sterno-hyoid and 
sterno-ihyroid muscles in the root of the neck just above the joint, 
and a small vein, called the anterior jugular^ that runs laterally 
in front of them. Push the vein out of the way, and detach the 
fibres of the sterno-hyoid that arise from the posterior, ligament. 
Push the knife down behind the joint, cut the posterior ligament, 
and pull the clavicle laterally. 

The articular disc is now exposed. Examine its attachments. 
Detach it from the costal cartilage ; then, carry the knife laterally 
below the clavicle and cut through the lower part of the capsule 
and the costo-clavicular ligament. Displace the clavicle upwards 
and laterally to bring the whole of the brachial plexus into view. 

i^rachial Plexus. — This important plexus is formed by 
the ventral rami of the lower four cervical nerves and the 
greater part of the ventral ramus of the first thoracic nerve. 
The plexus is reinforced, above, by a small twig of com- 
munication which passes from the fourth cervical nerve to 
the fifth, and, below, by a similar connecting twig that passes 
upwards, in front of the neck of the second rib, from the 
second thoracic nerve to the first. 

The manner in which the nerves join to form the plexus 
is very constant. The fifth and sixth cervical nerves unite to 
form an upper trunk ; the seventh remains single and proceeds 
laterally as a middle trunk ; whilst the eighth and first 
thoracic nerves join to form the lower trunk. A short distance 
above the clavicle each of the three trunks splits into an 
anterior and a posterior division. When the three anterior 
divisions are raised on the handle of a knife, it will be seen 
that the three posterior divisions unite to form the posterior 
cord of the plexus and that the lowest or most medial of the 
posterior divisions is much smaller than the other two. Of 
the three anterior divisions, the two upper unite to form the 
lateral cord of the plexus, and the lower passes distally 
by itself as the medial cord. The three cords give off 
most of the branches that supply the upper limb (Figs. 

1 8, 20). 

The plexus may be divided, therefore, into four stages : — 

First Stage . . Five separate nerves (viz., lower four cervical and first 

thoracic). 

Second Stage , Three trunks (viz., upper, middle and lower). 

Third Stage . Three anterior divisions and three posterior divisions. 
Fourth Stage . Three cords (viz., lateral, medial and posterior). 



48 


UPPER LIMB 


The plexus begins at the lateral border of the scalenus 
anterior muscle in the neck, behind the lower third of the 
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Fig. i8.— Diagram of Right Brachial Plexus. 

Ventral offsets, yellcA’ ; dorsal otTseUs. grcrn. Kt»r the principle (»f the for- 
mation and distribution of the plexus (p. 49), cf. the JtiTniigciucni <4 the 
lumbo-sacral plexus, higs. IC3, p, aot and 119, p. 240. 

posterior border of the stemo-mastoid. It passes through 
the lower part of the posterior triangle of the neck, and behind 
the middle third of the clavicle, into the upper part of the 
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laterally a little above the brachial plexus, disappears among 
muscles, and will be encountered again when the hack is 
dissected. 

The suprascapular nerve (C. 5, 6) runs laterally and down- 
wards immediately above the plexus, disappeans under the 
trapezius muscle, and will be further dissected in the scapular 
region. 

The nerve to subclavius (C. 5, 6) descends in front of the 
plexus to enter the back of the subclavius muscle. 

The nerve to serratus anterior (C. 5, 6, 7) runs most of its 
course in the axilla. It arises by three separate roots, which 
descend behind the cervical part of the brachial plexus, and 
are therefore concealed by it. The upper two roots unite to 
form one stem which enters the axilla by crossing the first 
digitation of the serratus anterior behind the first part of the 
axillary artery, and gives twigs to the upper part of the muscle. 
The lower root descends close by that stem and joins it in the 
axilla. The nerve then runs downwards over the surface of 
the serratus anterior, about the junction of the anterior and 
middle thirds of the medial wall of the axilla, giving off twigs 
to each of its digitations. 

The following table shows the branches from the cords 
with their “ root-values /.<?., the spinal nerves from which 
their fibres are usually derived. 

From the lateral cord : 

Lateral pectoral (C. 5, 6, 7). 

Musculo-cutaneous (C. 6, 7). 

Lateral root of median (C. $, 6, 7). 

From the medial cord : 

Medial pectoral (C. 8, T. i). 

Medial cutaneous of forearm (C. 8, T, x). 

Medial cutaneous of arm (T. i, 2). 

Medial root of median (C. 8, T. i). 

Ulnar (C. 7, 8, T. i). 

From the posterior cord : 

Upper and Lower Subscapular (C. 5, 6). 

N. to latissimus dorsi (C. 6, 7, 8). 

Circumflex (C. 5, 6). 

Radial (C. 5, 6, 7, 8, T. i). 

Pectoral Nerves. — These two nerves, which pass forwards 
on the lajer^l^and medial sides of the first part of the axillary 
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artery and communicate in front of it, are the nerves of supply 
to the pectoral muscles. 

The lateral pectoral nerve (C, 5, 6, 7) springs from the 
lateral cord, pierces the clavi-pectoral fascia, and breaks up 
into branches which enter the deep surface of the pectoralis 
major. 

The medial pectoral nerve (C. 8, T. i) is smaller than the 
lateral. It springs from the medial cord, gives twigs of 


Accessory nerve 


N. to levator scapulie 


I'h 


m 




-Dissection to show General Relations of Brachial Plexus. 


1. Nerve to serjatuK anterior. 

a. Scalenus medius. 

3. Su’,irascapular nerve. 

4. Serr.nius anterior. 

5. Upper subscapular nerve. 

b. Subscapularis. 

7, Pectoralis minor. 

8. Nerve to coraco-brachialis. 
Q. Circumflex nerve. 

ro. Musculo-cutaneous nerve._^ 


n. Radial nerve. 

12. Median nerve. 

13. Medial cutaneous nerve of forearm. 

14. Medial cutaneous nerve of arm. 

15. I ntercosto-brachial nerve. 

16. Internal jugular vein. 

17. Superior thyroid artery. 
x8. Submandibular gland. 

10. Lateral pectoral nerve. 
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supply to the pectoralis minor, then pierces that muscle and 
ends in the pectoralis major. 

The pectoralis major is thus supplied by both pectoral 
nerves, the pectoralis minor by the medial nerve alone. 

Subscapular Nerves. — The subscapular nerves (C. 5, 6) 
are two in number — the upper and the lower. I'hey spring 
from the posterior cord of the plexus. After a very .short 
course the upper nerve sinks into and supplies the upper and 
posterior part of the subscapularis. The lower subscupular 
nerve passes downwards and laterally, gives branches to the 
lower part of the subscapularis, and ends in the teres major, 
which it supplies. 

Nerve to Latissimus Dorsi. — This nerve (C. 6, 7, 8) springs 
from the posterior cord between the two subscupular nerves, 
passes obliquely downwards and laterally through the axilla, 
and crosses in front of the subscapular artery to enter the 
deep surface of the latissimus dorsi at the inferior angle of 
the scapula. It is accompanied into tin; nmsf:ie by tin* 
terminal branch of the subscapular artery (]). 43) at a very 
obvious neuro-vascular hilum. 

The other branches which spring from the cords will be described 
later. 

Serratus Anterior. — This large and powerful muscle 
arises by fleshy digitations from the upper eight ribs about 
midway between their angles and cartilages. The slips 
are arranged on the chest wall so as to present a gentle curve 
convex forwards. The lower three interdigit ate with the ex- 
ternal oblique muscle of the abdomen. The serratus anterior 
is inserted into the entire length of the medial margin of 
the scapula (Fig. 22), and it fulls naturally into thrt?c purls 
(Fig. 21). The scapular attachments will be m(^r<‘ fully 
amined when the subscapularis muscle is dissected (p, 90}, 

(a) The upper part is composed of the first digitation, 
which is the largest of the series. It arises from the first and 
second ribs and from a tendinous arch between them ; and 
its fibres converge to be inserted into a triangular area on 
the costal surface of the upper angle of the scapula, ip) I'he 
middk part consists of the two digitations from the second 
and third ribs, and its fibres spread out to be inserted into the 
anterior lip of the medial margin of the scapula, {c) The 
lower part is composed of the remaining digitations of the 
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muscle. They converge to form a thick mass which is in- 
serted into a rough area on the costal surface of the inferior 
angle of the scapula. 

The deep surface of the serratus anterior is in contact with 
the chest wall. 


Scalenus medius 
Scalenus anterior 

Upper part of serratus 
anterior 


Middle part of 
serratus anterior 


Lower part 
of serratus 
anterior 


Obliquus 

externus 

abdominis 


Fig. 21. — Serratus Anterior Muscle and origin of External Oblique 
Muscle. The scapula is drawn away from the side of the chest. 

It is the most powerful protractor of the whole upper limb, 
and it assists in the rotation of the scapula that accompanies 
the raising of the arm above the head. Its usual action may 
be reversed so that, acting from the scapula, it raises the ribs 
in forced inspiration. It is supplied by the special nerve from 
the fifth, sixth, and seventh cervical nerves (p. 50). 

Care of Dissection . — At the end of the fifth day, after the 
dissectors have examined the serratus anterior and carefully 
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revised the contents of the axilla, they must replace the clavicle, 
pack the axilla with tow or rags soaked in preservative fluid, and 
fix the skin-flaps to the wall of the thorax with a few stitches. 

Goraco- 



'Fig. 22. — Costal aspect of Scapula with Attaclirncnis 
of Muscle.s mapped out. 

DISSECTION OF THE BACK 


When the dissectors return on the sixth day they will find 
that the body has been placed face downwards, with blocks 
supporting the chest and the pelvis. It will remain in that 
position for five days, and during the first two of tho.se the 
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dissectors of the Upper Limb will examine the structures 
which connect the limb with the back of the trunk. 

This dissection should be completed and the limb removed 


Mastoid process' 

Spine of scapula 
Acromion 


Superior nuchal line 
External occipital protuberance 


of seventh cervical vertebra 


Inferior angle of scapula 


Posterior superior 
iliac spine' 


Tip of coccyx 
Greater trochanter 
Tuberosity of ischium 


Medial condyle of femur. 
Lateral condyle of femur. 
Lateral condyle of tibia, 
Head of fibula 



Medial epicondyle 
Olecranon 

Head of radius 


Styloid process of ulna 
, Styloid process of radius 


Fig. 23. —Landmarks and Incisions. For the bony landmarks of the Upper 
Limb, cf. Fi^(. 2, PI. I, and the radiographs in other Plates. 
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of the vertebra are felt in the furrow : pass the finger over 
them. Note that their tips do not all lie in the median line : 
some are deflected to one side or the other. The spines are 
the only parts of the vertebral column that are subcutane- 
ous or easily felt, but it is very seldom possible to identify 
individual spines directly. Some of them, however, can be 
identified because they are at the same level as recognisable 
landmarks ; and the positions of the others can be gauged 
from them. The second sacral spine is at the level of the 
posterior superior iliac spine; the fourth lumbar is at the 
level of the highest part of the iliac crest; the seventh 
thoracic is at the level of the lower angle of the scapula ; and 
the third thoracic is at the level of the point where the crest 
and medial border of the scapula meet. The seventh cervical 
spine can be identified directly: it is the uppermost of the 
knobs in the median line at the root of the back of the neck ; 
hence the seventh cervical is called the vertebra prominens. 
Pass your finger upwards over the other cervical spines. The 
uppermost one felt is the spine of the second cervical or axis 
vertebra (the first, or atlas, has no spine) ; it is about two inches 
below the external occipital protuberance on the lower part of 
the back of the head. Run your finger from the protuberance 
in a lateral direction and feel the curved ridge on the back 
of the skull called the superior nuchal line. Between the 
muscles of the two sides of the back of the neck there is a 
fibrous partition called the ligamentum nuchae ; its posterior 
edge stretches from the occipital protuberance to the seventh 
cervical spine. The upper part of the first muscle encountered 
in the dissection of the back — the trapezius — arises from the 
nuchal line, the protuberance and the ligamentum nuchae. 

Dissection. — Reflexion of the Skin : Incisions (Fig. 23) : — 
I. From the tip of the coccyx, upwards, along the median line of 
the body, to the spine of the seventh cervical vertebra. 2. From 
that point, transversely to the tip of the acromion. 3. From the 
lower extremity of the median incision in a curved direction 
laterally and forwards, along the iliac crest, to within two inches 
of the anterior end of the crest, 4. An oblique incision from 
the spine of the first lumbar vertebra, upwards and laterally, to 
the posterior fold of the axilla, and along that fold to the arm. The 
two large flaps (17 and 18, Fig. 23) which are now mapped out 
on the back must be carefully reflected. 

Superficial Fascia. — In bodies which have been 
allowed to lie for some time on the back, the superficial 
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Cutaneous Nerves and Vessels.—The cutaneous nerves 

of the back arc derived from the dorsal rami of the spinal 
nerves. As the dorsal rami pass backwards, they divide into 
medial and lateral branches (Fig. i, p. 8). Both branches 
supply twigs to the muscles amongst which they lie * but 
one or the other contains also sensory fibres which come to 
the surface in the shape of a cutaneous nerve. 

In the thoracic region the upper six or seven cutaneous 
nerves are the terminations of the medial branches and there- 
fore are to be sought for near the median plane, though one 
or more may pierce the trapezius one or two inches lateral to 
the line of the others. The branch which comes from the 
second thoracic nerve is the largest of the series, and may be 
traced, across the spine of the scapula, as far as the shoulder. 
The lower five or six come from the lateral branches of the 
dorsal rami of th(i thoracic nerves, and must be looked for 
at some distance from the median line. The upper nerves 
of this group pierce the latissimus dorsi muscle on the line 
of the angles of the ribs. The lower nerves appear at the 
lateral margin of the erector spin^e muscle by piercing the 
thoraco-lumhar fascia^ which is the very thick deep fascia of 
the small of the back. 

Each of these cutaneous branches divides into a small 
medial branch and a larger lateral branch, which runs 
laterally and downwards for a varying distance in the super- 
ficial fascia. 

It is important to note that the area of skin supplied 
by each of these cutaneous nerves is placed at a lower 
level than the origin of the dorsal ramus from which it 
arises. 

In the lumbar region, three cutaneous nerves reach the 
surface after piercing the lumbar part of the thoraco- 
lumbar fascia at the lateral margin of the sacro-spinalis 
muscle, a short distance above the iliac crest. They are 
the terminal twigs of the lateral branches of the dorsal 
rami of the u])p<jr three lumbar nerves ; and they differ 
from the nerves above them in that they turn downwards 
over the iliac crest to .supply the .skin of the gluteal region 
(Fig. 24). 

The cutaneous arteries which accompany the cutaneous 
nerves of the back are derived from the posterior branches 
of the intercostal and lumbar arteries. 
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Dorsal Muscles that attach Upper Limb to 
Trunk. — There are five muscles in this group, arranged in t'wo 
strata. The trapezius and the latissimus dorsi form the super- 
ficial stratum. Both are broad, and they cover the greater 
part of the back of the trunk from the occiput to the 
iliac crest. The trapezius lies in the back of the neck and 
the thorax ; the latissimus dorsi lies on the thorax anti in the 
loin. The deeper stratum of muscles, composed of the levator 
scapulae and the two rhomboid muscles, i.s tinder cover of the 
trapezius. 

Dissection . — Clean away the remains of tjie auperhcxal fascia 
in the area of the trapezius, taking care of the cutaneous nerves; 
then clean the trapezius. That muscle belongs only in part to 
the dissectors of the Upper Limb, The portion of it which lies 
above the spine of the seventh cervical vertebra is the property 
of the dissectors of the Head and Neck, and must be dissected by 
them. The dissectors of the two parts should work in conjunction ; 
and when the whole of the trapezius is exposed they should give 
one another an opportunity of studying it in its entirety. 

During this dissection keep the trapezius on the stretch by 
placing the arm close to the trunk and depressing the scapula 
over the end of the block which supports the thorax. The muscle 
should be cleaned from above downwards on the Bide and 
from below upwards on the side. 

As the deep fascia is removed from the trapezius— and indeed 
throughout the whole dissection of the back— the cutaneous 
nerves must be carefully preserved, in order that the dissectors 
of the Head and Neck may have an opportunity of establishing 
their continuity with the trunks from which they arise. 

r^agezius. — The trapezius is a triangular muscle which 
lies, in its entire extent, immediately sulijacent to the deep 



Fig. 25 , — Upper Surface ot Right Clavicle. 


fascia. It has a very long origin which extentis, along the 
median plane, from the occiput to the spine of the last thoracic 
vertebra. It arises from : — (i) the medial third of the superior 
nuchal line and from the external occipital protuberance ; 
(2) the ligamentum nuchse and the spine of the .seventh 
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cervical vertebra ; (3) the tips of the spines of all the thoracic 
vertebrae, as well as the supraspinous ligaments which 
bridge across the intervals between them (Fig. 24). 

In the lower cervical and upper thoracic regions the tendinous fibres by 
which the two muscles arise lengthen out to form a flat tendon which is 



Fi<i. 26,— Diagram of 'rhoraco-Immbar Fascia at level 
of st^cond lumlxir vertebra. 


oval or dianKmd-.simped in outline, thus increasing the effective area of 
origin for a bulky portion of the muscle; in the living body this is 
indicated by a depression of corresponding shape when the muscles are 
contracted. 

As the fibres of the trapezius pass laterally they converge 
upon their insertions into the two bones of the shoulder- girdle. 
The occipital and upper cervical fibres incline downwards, and 
then turn forwards over the shoulder to be inserted into the 
lateral third of the clavicle (Fig. 25) ; the lower cervical and 
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upper thoracic fibres pass more or less transversely to gain 
an insertion into the acromion and the crest of the spine of the 
scapula ; and the lower thoracic fibres are directed upwards, 
and, at the medial border of the scapula, end in a flat, tri- 
angular tendon which plays over the smooth surface at the 
end of the scapular spine and is inserted into a rough tubercle 
on the crest immediately beyond that surface (Fig. 37, p. 92). 
To facilitate the movement of the tendon upon the bone, a 
small synovial bursa is interposed between them. 

The trapezius is supplied by the accessory nerve (]). 63) and 
also by branches from the third and fourth cervical nerves, 
which are probably entirely sensory, h'roni its (‘xtensive origin 
this muscle acts on the scapula in a variety of ways, controlling 
its position in movements of the upper limb as a whole and 
of the arm at the shoulder joint. Acting with other musides, 
it can elevate or depress the shoulder ; it rotates the scapula 
as the arm is raised above the head ; and it can retract the 
scapula as the shoulders are braced backwards. 

Dissection, — The laiissimus dorsi is now to be dissected. It 
is a dijfificult muscle to clean, not only on account of the varying 
direction of its fibres, but also because its upper part is generally 
very thin, and its upper border ill-defined. 

Put the muscle on the stretch by folding the arm under the 
neck, and remove the superficial and deep fascise in one layer 
from its surface. 

As in the case of the trapezius, work downwards on the right 
side, upwards on the left. 

Define the attachment of the muscle to the thoraco-Iumbar 
fascia, and clean that fascia. Next, define the attachment of the 
muscle to the iliac crest ; and, when the lower part of the lateral 
border of the latissimus is reached, note the costal slips attached 
to the lowest three or four ribs, and also the slips of the external 
oblique muscle of the abdomen which interdigitate with them. 

Evert the upper margin of the muscle as it crosses the inferior 
angle of the scapula, and display the slip which springs from that 
angle. This scapular slip is liable to be mistaken for a piece of 
the teres major muscle, upon which it lies. 

Latissimus Dorsi. — The latissimus dorsi is a wide, thin 
muscle which covers the back from the level of the sixth 
thoracic vertebra down to the iliac crest (Fig. 24). "The 
greater part of it is subcutaneous ; but its upper part, near 
the spines, is under cover of the trapezius. It arises 
(i) from the tips of the lower six thoracic spines and the corre- 
sponding supraspinous ligaments ; (2) from the thoraco- 
lumbar fascia (Fig. 26) ; (3) from the outer lip of the iliac 
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crest, in front of the fascia (Fig. 24) ; (4) from the lower three 
or four ribs ; and (5) by a fleshy slip from the back of the 
inferior angle of the scapula (Fig. 37, p. 92). 

Its fibres converge rapidly towards the lower part of the 
scapula ; and it sweeps over the inferior angle in the form 
of a thick, fleshy band which winds round the lower margin 
of the teres major and terminates in a thin, narrow tendon, 
which is inserted chiefly into the floor of the intertubercular 
groove of the humerus (Fig. 44, p. 104). The insertion cannot 
be studied at present, but will be seen later (p. 93). 

With the teres major muscle, the latissimus dorsi forms the 
posterior fold of the axilla. At first it is placed behind the teres 
major, then it is folded round its lower border, and finally 
it is inserted in front of it. To the peculiar relationship of the 
two muscles is due the full, rounded appearance of the posterior 
axillary fold. 

The latissimus dorsi is supplied by a special nerve (C. 6, 
7, 8) from the posterior cord of the brachial plexus. It is an 
adductor, retractor, and medial rotator of the upper limb. 

Intermuscular Space. — A triangular space bounded by 
the trapezius, the latissimus dorsi, and the scapula should 
now be noticed (Fig. 24). Within the triangle, a small portion 
of the rhomboideus major muscle can be seen, and also a 
varying amount of the wall of the thorax — the borders of 
the sixth and seventh ribs and the space between them. 
This is the only part of the back of the thorax which is not 
covered with muscles ; it has been called the triangle of 
auscultation because, in the absence of muscles, breath- 
sounds are supposed to be heard better there than anywhere 
else on the back. 

Dissection * — On the second day, reflect the trapezius, working, 
if possible, with the dissectors of the Head and Neck. Divide the 
muscle about two inches from the median plane, and throw it 
towards its insertion. The trapezius is very thin at its origin ; 
take great care, therefore, not to injure the subjacent rhomboid 
muscles. Clean and preserve the vessels and nerves on the deep 
surface of the muscle ; and look for the bursa that lies between 
its tendon and the medial end of the spine of the scapula. 

Nerves and Vessels of Trapezius. — The trapezius gets its 
nerve-supply from two souices, and the dissectors of the 
Head and Neck have already displayed the accessory nerve 
(nth Cranial) and the branches from the third and fourth 
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cervical nerves as they cross the posterior triangle of the neck. 
On the deep surface of the trapezius they form a plexus from 
which twigs proceed into the muscle. The accessory nerve 
can be traced nearly to the lower end of the trapezius, and it 
is accompanied by the superficial brayich of the transverse 
cervical artery (P'ig. 24). Twigs from the deep branch of the 
same artery appear close to the medial border of tlic scapula. 
The inferior belly of the omo-hyoid inusch* and the supra- 
scapular artery and nerve must now be displayed, and the 
insertion of the trapezius examined. 

Dissection . — Divide the trapezius by a transverse cut at the 
level of the angle between the clavicle and the spine of the 
scapula, and examine the insertion of the muscle. Next, clean 
away the fat in the area exposed, and display the mferior bfMy 
of the omo-hyoid muscle^ the suprascapular vessels and nerve^ and 
the fascia over the supraspinatus. The supraspinatus covers the 
scapula between the spine and the upper border of the bone. 
The inferior belly of the omo-hyoid is attached to the lateral part 
of the upper border ; follow it upwards into the neck. The 
suprascapular artery crosses the suprascapular ligament immedi- 
ately lateral to the omo-hyoid, and the nerve is below the liga- 
ment ; clean the parts of them seen now. 

The next step is to define the muscles that connect the medial 
margin of the scapula to the vertebral column. From above 
downwards, they are (i) the levator scapulae, (2) the rhomlmdeus 
minor, (3) the rhomboideus major. Fut them on the stretch and 
clean their surfaces. 


Omo- Hyoid, Levator Scapulae and Rhomboid 
Muscles. — The omo-hyoid muscle strctche.s from the scapula 
to the hyoid bone in the neck, and has two slender bellies 
united by an intervening tendon. The inferior belly arises 
from the suprascapular ligament and the upper border of 
the scapula, and passes upwards and forwards into the neck 
to join the tendon. 

The levator scapulae is a thick, elongated muscle that arises 
by slips from the transverse processes of the upper four 
cervical vertebrae and passes downwards and backwards to 
be inserted into the medial margin of the scapula from the 
upper angle to the spine. It is supplied by the nerve to 
the rhomboids and by branches from the third and fourth 
cervical nerves. 

The two rhomboid muscles extend as parallel bands 
obliquely downwards and laterally from the spines of the 
vertebrae to the scapula. The rhomboideus minor runs from 
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the ligamentum nuchos and the seventh cervical spii^® 
medial margin of the scapula opposite its spine (Fig. 37? P' 

The rhomboideus major, about twice the width of the 
minor, extends from the upper thoracic spines and supra- 
spinous ligaments to the medial margin of the scapula from 
the spine to the inferior angle (Fig. 37). 

The rhomboids are supplied by a special branch (nerve to 
the rhomboids) from the fifth cervical nerve. They pull the 
scapula upwards and backwards, and help to rotate it. 

Z)/ssec^/o n.“™Complete the cleaning of the levator scajntUr^ 
taking care not to injure its nerves. With the dissectors of the 
Head and Neck, study its attachments and nerve-supply ? then 
divide the muscle^ across its middle and turn the lower half 
towards its insertion. Secure the nerve to the rhomboids and 
the deep branch of the iransveme cervical artery, which lie deep 
to the muscle, and follow them to the rhomboicieus minor. 

Next, cut through the rhomboids midway between the scapula 
and the spines of the vertebrae ; remember that they are very 
thin, and take care not to injure a thin muscle, called the serratus 

P osterior superior, which is immediately subjacent to them. 

urn the medial part of each muscle towards the vertebral 
and examine its attachment. Turn the lateral parts towards the 
scapula, and follow the nerve to the rhomboids and the deep 
branch of the transverse cervical artery to their terminations. 


The nerve to the rhomboids (C. s) is a long, slender nerve 
that usually arises in common with the upper root of the 
nerve to the serratus anterior. It passes downwards and 
laterally and, accompanied by the deep branch of the trans- 
verse cervical artery, descends under cover of the levator 
scapulae and the two rhomboids, near the scapula. It supplies 
one or two twigs to the levator scapulae and ends in the 
rhomboids. 


Dissection . — Divide the latissimus dorsi from the inferior 
angle of the scapula to a point below the origin of the ni'^scle 
from the last rib. Remember that the muscle is thin, and do 
not injure the parts subjacent to it. Turn the medial portion 
towards the vertebral spines— taking special care not to injure a 
thin muscle, called the serratus posterior inferior, which in 
the region of the lower four ribs— and examine the origin of the 
latissimus (p. 62). Throw the lateral part of the muscle forwards ; 
and, at the inferior angle of the scapula, find its nerve of supply. 


Removal of Upper Umb.—(t) Divide the suprascapular 
arte^ and nerve and the inferior belly of the omo-hyoid at the 
upper border of the scapula. ... . 1. r 

(2) Divide the nerve to the rhomboids and the deep branch of 
the transverse cervical artery near the upper angle of the scapula. 

(3) Pull the scapula away from the ribs, and cut through the 
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posterior part of the serratus anterior about one inch from its 
medial margin. 

(4) Pull the scapula still farther away from the thorax, and 
divide the axillary vessels and the brachial plexus at the outer 
border of the first rib ; also the intercosto-brachial nerve. 

(5) Detach the anterior skin-flap previously stitched to the 
anterior wall of the thorax, and take the limb to another table. 

(6) In preparation for further dissection, separate the axillary 
vessels and tjfie cords of the brachial plexus from one another; 
tie them to a short piece of wood in their proper relative positions^ 
and fix it to the coracoid process. 


FREE UPPER LIMB 

Surface-Anatomy. — Place the fingers on the lateral side 
of the arm just below the acromion, and move the arm in any 
direction. The upper end of the humerus is felt moving under 
cover of the deltoid muscle ; the part of it felt is the greater 
tubercle (Figs. 2, 8, 51) ; the lesser tubercle is firlt cm ihct 
front. Follow the shaft downwards until, about half-way 
down on the lateral side, the deltoid tuberosity can be 
felt — rather indistinctly. Immediately below and behind 
the tuberosity the radial nerve can usually be felt against the 
bone, though the nerve is covered with muscle. As the 
elbow is approached, the humerus widens from side to side, 
and acquires fairly sharp margins — the lateral and medial 
supracondylar ridges ; the lateral ridge is the more out- 
standing and the more easily felt. The projecting ends of 
the ridges are the epicondyles of the humerus. The lateral 
epicondyle is not prominent, but is easily felt in the upper part 
of a shallow depression on the back of the limb. The medial 
epicondyle is prominent. It can be seen as well as felt. Grip 
it between finger and thumb, and note that it inclines slightly 
backwards. The ulnar nerve passes behind the medial 
epicondyle and can be rolled between the finger and the bone, 
■\^en the arm hangs loosely by the side, the medial epicondyle 
fits into the curve of the waist and the humerus is then so 
placed that the lateral epicondyle is well round to the front. 
It is only when the arm is held with the palm looking forwards 
that the epicondyles occupy the relative positions indicated by 
their names ; and it should be noted that in this position, 
owing to the obliquity of the plane of the elbow joint, the 
forearm is not in line with the upper arm but is directed out- 
wards at the so-called “ carrying angle 
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The fleshy, bulging mass on the front of the upper arm is 
composed chiefly of the biceps brachii. Place your fingers 
on the medial margin of the biceps near the elbow, push the 
biceps away, press the fingers backwards and move them 
from side to side : the cord felt is the median nerve ; and, 
in the living limb, the pulsations of the brachial artery are 
felt. On each side of the biceps there is a faint, shallow 
groove. The vein seen through the skin on the surface of 
the biceps, in front of the lateral groove, is the cephalic vein. 
The vein seen in the medial groove is the basilic vein. At 
the upper part of the medial groove there is a narrow ridge 
produced by the coraco-brachialis muscle; the lower part 
of the axillary artery and the upper part of the brachial 
artery lie close behind and medial to the ridge, and 
can be seen beating in the living limb. The tendon of in- 
sertion of the biceps is readily felt in the middle of the front 
of the elbow when the elbow is bent, and on the medial side 
of it the edge of the bicipital aponeurosis (p. 82) also can be 
felt. 

The coronoid process of the ulna is hidden under 
muscles ; but the tubercle on its medial margin can be felt 
about an inch below the medial epicondyle. The olecranon of 
the ulna is the bony prominence at the back of the elbow ; 
the skin moves freely over the back of it, because a bursa is 
placed between them. Note the relative positions of the 
olecranon and the epicondyles during the movements of the 
elbow (Figs. 27, 28, 95). It is with reference to their normal 
relative positions that the surgeon can distinguish among the 
different forms of fracture and dislocation that occur so often 
at the elbow. When the elbow is straightened out to its 
full extent, the three prominences lie in the same horizontal 
plane ; when it is bent to a right angle, they are at the angles 
of a triangle that is nearly equilateral. 

The posterior border of the ulna is subcutaneous from 
end to end, and can be felt as a sharp edge that runs down- 
wards from the olecranon. It ends at the styloid process of 
the ulna (Figs. 2, 3, 75, 79). The styloid process makes a 
blunt ridge on the medial side where the forearm joins the 
wrist. When the palm faces forwards or upwards, the pro- 
cess is seen and felt at the medial margin of the back of the 
forearm ; when the palm faces backwards or downwards, the 
process is on the medial surface of the forearm, and, in its 
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place on the back, there appears a smooth, rounded promin- 
ence which is the head of the ulna. The distal third of 
the medial surface of the shaft of the ulna also is subcutaneous 
and easily felt. 

The head of the radius lies below the lateral epicondyle, 
in the lower part of the depression on the back of the limb. 
Place your finger tip in the depression and feel the tran.sverse 



Fig. 27. — Relation of Bones 
of Elbow to the surface. 
Dorsal view ; elbow fully 
extended. 



Fig. aS.-*- Relation of 

of EUk>w to the surface. 
Dorsal view ; elbow lient. 


groove between the humerus and the head of the radius ; rotate 
the hand backwards and forwards : the head of the radius can 
be felt rotating, though it is covered by a strong ligament 
called the annular ligament. The shaft of the radius is buried 
among muscles, but can be felt through them. The distal 
end of the radius is a block of bone that can be felt at the 
distal end of the forearm, on both back and front and also on 
the lateral side. Feel for its dorsal tubercle on the back 
towards the lateral side. When the living thumb is stretched 
out from the palm, a hollow appears between the tendons on 
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the lateral side of the back of the wrist. This hollow is 
popularly known as the “ anatomical snuff-box ; and the 
styloid process of the radius is the bone felt in the upper part 
of its floor. 

Now, examine the palm of your own hand. The hypothenar 
eminence or ball of the little finger is the smooth, soft eleva- 
tion along the medial side of the hollow of the palm. It 
overlies the fifth metacarpal bone, and is composed of the 
short muscles of the little finger. Feel the pisiform bone at 
the upper end of the eminence ; the tendon which is felt 
above it is the flexor carpi ulnaris. Grip the pisiform bone 
between finger and thumb, and note that it can be moved 
slightly on the triquetrum, which is the bone concealed behind 
the pisiform. The hook of the hamate bone also may be felt 
obscurely a little below and lateral to the pisiform. 

The thenar eminence or ball of the thumb is the ovoid, 
fleshy elevation that forms the supero-lateral boundary of the 
hollow of the palm. It overlies the first metacarpal bone, 
and is composed of three of the small muscles of the thumb. 
The tendons of two muscles, called the flexor carpi radialis 
and the palmaris longus, are seen descending side by side in 
the middle of the forearm towards the wrist. The flexor carpi 
radialis is the more lateral of the two, and it disappears at the 
upper medial part of the thenar eminence. Place your finger 
in the angle between the eminence and the tendon; the 
bone felt there is the tubercle of the scaphoid. The tubercle 
of the trapezium is the bone felt indistinctly in the thenar 
eminence immediately distal to the tubercle. The skin-crease 
that runs across the front of the limb at the level of the upper- 
most parts of the pisiform and the tubercle of the scaphoid 
marks the junction of the forearm and the wrist, and marks 
also the position of the upper border of a very strong ligament 
called the flexor retinaculum. 

Several creases traverse the skin of the palm, but are of no service as 
landmarks. They vary in extent and in relation to each other, but 
three of them are fairly constant in position. The upper one curves 
round the thenar eminence, and ends at the lateral margin of the hand. 
The middle one begins where the first one ends, runs nearly transversely 
across the palm, and fades away near the hypothenar eminence. The 
lower one begins near the cleft between the forefinger and middle finger, 
and runs, with a slight curve, to the medial margin of the hand (Fig. 68, 
p. 146). Cup the hand and note how these creases deepen as they act 
like joints in the skin. 
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The distal boundary of the hollow of the palm is a low, 
uneven elevation that overlies the metacarpo-phalangeal 
joints of the four fingers. The creases at the root of a finger 
are about an inch (25 mm.) distal to the metacarpo-phalangeal 
joint. The upper of the two (or more) creases at the middle 
of a finger is opposite the first interphalangcal joint ; but at 
the second joint the creases are proximal to the joint. 

On the lateral surface of the wrist, the scaphoid and the 
trapezium lie in the floor of the ‘‘ snuff-box ”, between the 
styloid process of the radius and the first metacarpal, and 
can be felt if the hand is bent towards the medial side. On 
the medial surface, the triquetrum is easily felt behind the 
pisiform ; the dorsal branch of the ulnar nerve can be rolled 
between the finger and the triquetrum ; the triquetrum over- 
laps the hamate bone so that the hamate bone can scarcely 
be felt on the medial side. 

On the back of the hand, the carpal bones are hidden by 
the extensor tendons as they pass off the radius and ulna. 
These tendons ridge the skin when the fingers are extended ; 
and they are best identified after they have been dissected 
(p. 165). The metacarpal bones can all be felt through the 
tendons. The muscles between them are the dorsal inierossei^ 
of which the first is the largest and the only one vi.sible in the 
living hand j it can be seen and felt contracting if you bend the 
forefinger or abduct it from the others. The bases or proximal 
ends of the metacarpal bones form small uneven prominences 
about an inch below the radius and ulna. Their distal ends 
or heads are the first row of knuckles. The metacarpo- 
phalangeal joints are distal to the knuckles. The heads of the 
phalanges are the second and third rows of knuckles, and the 
interphalangeal joints are immediately distal to them. 


Superficial Structures 

The whole of the skin should now be removed from the 
limb while the subcutaneous tissues are still in good condition, 
and in order that a general view of the superficial veins and 
the cutaneous nerves may be obtained. The main supcTfuaal 
veins carry blood to the axillary vein ; the cutaneou.s nerves 
are either direct branches of the brachial plexus* or they spring 
from the main terminal branches of the plexus. 
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Dissection. — With the limb on its back, make the following 
incisions : (i) along the front of the limb from the region already 
denuded to the tip of the middle finger (Fig. 4) ; (2) transverse 
at the wrist ; (3) transverse at the roots of the fingers ; (4) 
obliquely from the middle of the wrist to the tip of the thumb ; 
(5) along the middle of the index, ring, and little fingers. 

Next, remove the flaps, taking great care not to injure the 
cutaneous vessels and nerves. Reflect the flaps to the margins 
of the limb and the margins of the digits, and then dissect them 
from the back of the limb, including the digits. 

When the skin is completely removed it must not be thrown 
away but must be kept to be wrapped round the part when the 
dissection is not proceeding. 

Superficial Fascia. — The superficial fascia presents no 
peculiarities in the upper arm, the forearm and the back of 
the hand ; the amount of fat in it varies considerably in 
diJBferent subjects ; and the dissector will have found that the 
skin is readily separated from it, except over the epicondyles 
and the olecranon. In the palm and on the front of the digits, 
the superficial fascia is dense and is adherent to the skin; 
for there the skin is bound to the deep fascia by fibrous 
septa which pass through the superficial fascia dividing it 
into small loculi occupied by separate lobules of fat. Over 
the hypothenar eminence some transverse muscle fibres will 
be brought into view; they connect the skin on the ulnar 
border of the hand with the deep fascia of the palm, and 
constitute the palmaris brevis muscle (p. 135). It can be 
brought into action by abducting the little finger against 
resistance, with obvious puckering of the skin. A loose, 
slender band of fibres, called the superficial transverse 
metacarpal l 2 ga? 7 ient (Fig. 63, p. 137), lies in the superficial 
fascia across the roots of the fingers and in the webs between 
them. When the hand is put into the position in which it 
grasps a spherical object, this ligament is put on the stretch 
and the palmaris brevis contracts, and they thus assist in 
deepening the “ cup of the palm. 

Superficial Veins. — The subcutaneous veins should be 
dissected first, because they are, except here and there, the 
most superficial structures (Figs. 32, 33) ; but be careful to 
preserve any nerves met with as the veins are being cleaned. 

Dissection . — Follow the cephalic vein downwards from the 
groove between the pectoralis major and the deltoid, and preserve 
its tributaries. At the bend of the elbow, secure and clean a large 
communicating branch, called the median cubital vein^ which 
runs obliquely upwards to join the basilic vein. Secure also a vein 
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which pierces the deep fascia and connects the median cubital 
vein with the deep veins of the forearm. 

Follow the cephalic vein down the forearm and round its 
radial margin to its origin from the dorsal venous arch. Trace 
the dorsal venous arch across the back of the hand to the ulnar 
side, where the basilic vein arises from it. Follow the basilic 
vein upwards through the forearm, and then upwards in front 
of the medial epicondyle, and onwards to the middle of the 
upper arm where it pierces the deep fascia. As you clean it, 
look for the mpcrficial cubiinl lymplMtodes, which lie in the 
superficial fascia a little above the medial epicondyle. Note any 
variations of the superficial veins that may be present (see p. 74), 
Return to the dorsal venous arch and clean its tributaries. 

The superficial veins must now be studied. 

Dorsal Venous Arch. — This arch usually lies across the 
lower part of the back of the hand ; but it is inconstant in 
position and shape, as the dissectors may see if they compare 
their own hands. It gives origin to the basilic and cephalic 
veins ; and it receives numerous tributaries including the 
three dorsal metacarpal veins, which lie in the spaces between 
the metacarpal bones of the fingers. 

Two dorsal digital veins lie along the margins of the back of each 
digit, and are connected by venous arches. The dorsal digital veins of 
the thumb join the cephalic vein ; the radial one of the index joins the 
dorsal venous arch ; the ulnar one of the little finger joins the basilic 
vein ; the others end in the dorsal metacarpal veins. Communicating 
veins that pass through the intcrmetacarpal spaces connect the veins of 
the back of the hand with the veins of the palm. 

Cephalic Vein. — The cephalic vein begins at the radial end 
of the dorsal venous arch. It receives the two dorsal digital 
veins from the thumb, and then turns round the radial bor<ler 
of the distal part of the forearm and ascends to the front of the 
elbow ; there, the greater part of its blood is transmitted to the 
basilic vein by the median cubital vein. It then ascends along 
the lateral surface of the biceps to the lower border of the 
pectoralis major ; there, it pierces the deep fascia (Fig* 32), and 
proceeds upwards in the groove between the pectoralis major 
and the deltoid to the infraclavicular fossa* There it ha.s been 
seen already piercing the clavi-pectoral fascia (p. 35) to join 
the axillary vein (p. 36). 

Basilic Vein* — The basilic vein begins at the medial end of 
the dorsal venous arch. It receives the dorsal digital vein 
from the medial side of the little finger, and then ascends along 
the medial surface of the forearm — often as two channels which 
unite before they reach the elbow. Near the elbow, it inclines 
forwards to ascend in front of the medial epicondyle* An 
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inch or more above the medial epicondyle, it is joined by the 
median cubital vein. It then runs along the medial margin 
of the biceps to the middle of the upper arm, where it pierces 
the deep fascia opposite the insertion of the coraco-brachialis. 
After it has pierced the deep fascia, it runs along the medial 
side of the brachial artery to the lower border of the teres 


Brachialis muscle 
Biceps muscle. 

Cephalic vein 

Radial 
recurrent artery 
Lateral cutanerjus i 
nerve of forearm 

Median cephalic vein.. 
Accessory cephalic vein 
Brachio-radialis muscle 
Radial artery 

Median vein 
oflbrearin 

Cephalic ’-ein 



JJasilic vein 


Medial cutaneous 
■nerve of forearm 
Basilic vein 
Median nerve 
Brachialis muscle 

.Brachial artery 
Median basilic vein 

Bicipital aponeurosis 
Accessory ulnar vein 

Ulnar artery 
Deep communi- 
cating vein 


l''lG. 29, ‘—'Supurficial Veins at bend of Elbow in a specimen in which 
the Median Vein was large. 


major, where it becomes the axillary vein. Only the ter- 
mination of this, upper, part of the vein can be seen at present; 
the remainder will be displayed in a later dissection. 

Median Cubital Vein. — This is a large communicating vein 
which springs from the cephalic vein about an inch below 
the bend of the elbow, and runs obliquely up to join the basilic 
vein about an inch above the medial epicondyle. As it crosses 
from the cephalic to the basilic vein, it receives tributaries 
from the front of the forearm, is connected with the deep veins, 
and is separated from the distal part of the brachial artery by 
a portion of deep fascia thickened by an expansion from the 
biceps tendon called the bicipital aponeurosis (Fig. 32). 
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Variations of Superficial Veins.- The arnmpjement of the veins of 
the forearm and their course in front of the elf)ow are sui)ject to variation. 
A medimi min of the Jorcarfn may be larj^er than the ceidialic vein in 

that region, in which case 
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Fig. 30.— Superficial Lymph-Vessels and The superficial 
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delto-pectoral nodes (p. 31), and (2) the superficial cubital nodes, which 
are two small nodes that lie a little above the medial epirondyle near 
the medial side of the basilic vein, and are liable to become inflamed and 
painful when wounds of the ulnar border of the hand fester. 

The deep lymph-nodes lie along the course of the main blood- 
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vessels. The chief groups are in the axilla, but in addition to them there 
are a few along the medial side of the brachial artery and at its bifurca- 
tion (deep cubital). Occasionally, small nodes are found in relation to 
the radial, ulnar, and inter- 
osseous arteries. 
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of the hand there is a dense cutaneous network of lymph-capillaries from 
which the lymph-vessels arise. Those of the vessels that run upwards over 
the front of the wrist are only the few that arise from the proximal margin 
of the plexus. Those from the distal margin descend to the interdigital clefts 
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Fig. 31. — Superficial Lymph- Vessels 
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and join the vessels of the fingers. Others arise in the lateral and medial 
margins of the plexus and curve over the borders of the hand on to the back , 
where they are joined by the vessels from the fingers. All of the vessels 
of the fingers and most of the vessels of the palm therefore ascend across 
the back of the wrist. In their further ascent, they gradually curve 
round the borders of the forearm, and sweep up the medial side of the 
front of the upper arm, to end in the nodes aiongsidt? the axillary vessels. 
One or two vessels from the ulnar border of the hand enfl in sup(!r- 
ficial cubital nodes ; the efferent ves.sels of those nodes, tog<;ther with a 
few other vessels, pierce the deep fascia with the basilic vein and accom- 
pany it to the axilla ; the remaining vessels do not pierce the deep 
fascia till they reach the axilla. One or two lymph -ves.sels from the 
lateral side of the forearm and upper arm leave the main stream and 
accompany the cephalic vein — eitner to end in the delto-ptu^toral nodes 
or to proceed direct to the infraclavicular nodes. The lymph -vt'sst'is of 
the deltoid region run an independent course to the nodes in the axilla 
— some of them crossing the delto-pectoral groove before they pierce the 
deep fascia. 

The student should compare the arrangement of the superficial lymph- 
vessels of the Upper and Lower Limbs (see pp. and <*f. Figs. 30, 

31, and Figs. 153, 154). They begin in a similar manner in the hand 
and in the foot; and in each limb two streams are formed --a chief and 
a subsidiary — each associated with a vein. 


Cutaneous Nerves of Upper Arm and Forearm.— 
When the superficial veins and their connexions have been 
studied, the cutaneous nerves of the upper arm and the fore- 
arm must be identified and cleaned (Figs. 32, 33). 

Dissection . — Find the cut end of the intercosto-brachiat nerve 
and trace this nerve downwards through the medial side of the 
upper arm. 

Next, identify the two cutaneous branches of the medial cord 
of the brachial plexus. Pull gently on the medial cutaneoua nerve 
of the arm. ^ Note that it does not pierce the deep fascia till it is 
near the middle of the upper arm. From that point, trace it 
downwards as far as the elbow. 

The medial cutaneous nerve of the forearm is the thicker of the 
two. It does not pierce the deep fascia till it reaches the middle 
of the upper arm. Look for small branches that pierce the deep 
fascia above that level.^ Secure the nerve where it pierces the 
deep fascia, and follow it downwards. Near the elbow it divides 
into two branches. Trace them downwards through the fat on 
the medial side of the forearm to their terminations at the wrist. 

Look for the remains of the posterior supraclmneukir nerves 
(Fig. 5), and trace them through the fat over the upper half of the 
deltoid. 

Identify the posterior cutaneous nerve of the arm^ which springs 
from the radial nerve in the axilla. Trace it downwards through 
the fat of the back of the upper arm, 

Nert, examine the back of the scapular region and find the 
posterior border of the deltoid muscle. Make an incision through 
the fascia along the lower half of that border, and secure the 
upper lateral cutaneous nerve of the arm (a branch of the circum- 
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flex) ; trace its branches through the fascia over the lower half 
of the deltoid (Figs. 32, 33). 

Now, look for the lower lateral cutaneous nerve of the arm. It 
is often difficult to find it. It pierces the deep fascia about an 
inch below the insertion of the deltoid. Trace it downwards 
through the lateral part of the front of the upper arm. The 
posterior cutajieous nerve of the forearm pierces the deep fascia 
an inch lower. F olio w it downwards behind the lateral epicondyle, 
and along the back of the forearm. The origins of these two 
branches of the radial nerve will be displayed when the back of 
the upper arm is dissected (Fig. 47). 

Turn to the front of the limb again, and find the lateral 
cutaneous nerve of the forearm. It appears at the lateral border of 
the biceps, under cover of the cephalic vein about an inch above 
the bend of the elbow, and soon divides into two branches ; trace 
them along the lateral side of the forearm to the hand. 

Before proceeding to examine the cutaneous nerves of the 
hand, the dissectors should study the position and distribution 
of the cutaneous nerves of the upper arm and of the forearm, 
all of which they have now displayed (Figs. 32, 33). 

The posterior supraclavicular nerves (C. 4) cross the lateral 
third of the clavicle, and diverge from one another to supply 
the skin over the upper half of the deltoid. 

The upper lateral cutaneous nerve of the arm (C. 5, 6) 
springs from the circumflex nerve under cover of the posterior 
border of the deltoid muscle, curves round that border at the 
junction of its lower and middle thirds, runs forwards 
dividing into diverging branches, and supplies the skin over 
the lower half of the deltoid. 

The medial cutaneous nerve of the arm (T. i, 2) springs 
from the medial cord of the brachial plexus, and supplies 
the skin on the medial side of the lower half of the upper 
arm (behind the basilic vein) and the adjoining part of the 
back of the arm. 

The intercosto-brachial nerve (T. 2) emerges from the 
second intercostal space, crosses the axilla, pierces the deep 
fascia of the upper arm about an inch below the posterior 
fold of the axilla, and descends almost to the olecranon. Its 
branches supply the skin of the floor of the axilla, the skin 
on the proxim^ part of the upper arm behind the brachial 
artery, and a variable area of skin on the back of the upper 
arm. It communicates with the preceding nerve. 

The posterior cutaneous nerve of the arm (C. 5, T. 2) arises 
in the axilla from the radial nerve. It pierces the deep 
fascia a little below the posterior fold of the axilla, and runs 
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towards the olecranon. It supplies a wide area of skin on 
the back of the upper arm from the level of the deltoid 
tuberosity to the elbow. 

The lower lateral cutaneous nerve of the arm (C. 5, 6) 

takes origin from the radial nerve before it Ictives the radial 
groove of the humerus, pierces the deep fascia an inch below 
the deltoid tuberosity, and supplie.s the skin of the front of 
the upper arm, lateral to the cephalic vein, frottt the deltoid 
tuberosity to the elbow. 

The posterior cutaneous nerve of the forearm (C. 6, 7, 8) 
arises with the preceding nerve and pierces the deep fascia 
an inch or less lower down. It passes downwards behind 
the lateral epicondyle and descends on the back of the 
forearm to the wrist. It gives a few branches to the skin of 
the lateral part of the upper arm, and supplies the skin of 
the middle of the back of the forearm from the elbow to the 
wrist. 

The lateral cutaneous nerve of the forearm (C. 5, 6) is the 
contmuation of the musculo-cutaneous nerve. It pierces the 
deep fascia at the lateral side of the biceps, about an inch 
above the bend of the elbow, behind the cephalic vein. It 
soon divides into two branches — anterior and posterior— 
which run to the lateral side of the wrist. They supply the skin 
of the lateral side of the forearm both on the front and on 
the back j and the anterior branch supplies the skin of the 
upper part of the ball of the thumb. 

The medial cutaneous nerve of the forearm (C. 8, 7 ’. i) 
arises from the medial cord of the brachial plexus. It pierces 
the deep fascia about the middle of the upper arm, in close 
relation to the basilic vein (Fig. 32). At a varying point 
above the elbow it divides into anterior and posterior 
branches which descend along the medial side of the fore- 
arm to the wrist. The anterior branch as it enters the 
forearm is usually behind but may pass in front of the medial 
cubital vein. Small branches supply the skin of the front 
of the upper arm between the basilic and cephalic veins. 
The terminal branches supply the skin of the medial half 
of the forearm. 

Cutaneous Nerves of Hand.— After the dissectors have 
reviewed the cutaneous nerves of the upper arm and forearm, 
they will proceed to dissect the cutaneous nerves of the hand 
(Figs. 32, 33, 63). 
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Dissection. — Find the palmar cutaneous branches of the 
median and ulnar nerves in relation to tendons already identified 
in front of the wrist. 

The palmar cutaneous branch of the median nerve pierces the 
deep fascia between the tendons of the flexor carpi radialis and 
palmaris longus (p. 69), or near them ; trace it to the middle of 
the palm. The palmar cutaneous branch of the ulnar nerve pierces 
the deep fascia near the lateral margin of the tendon of the flexor 
carpi ulnaris (p. 69) ; trace it also into the palm. 

Define the superficial transverse 7 rieiacarpal ligament (p. 71), 
and then remove the superficial fascia from the area between the 
ball of the thumb and the roots of the fingers in order to expose a 
thick sheet of deep fascia called the palmar aponeurosis. 

Opposite the distal ends of the metacarpal bones, the palmar 
aponeurosis divides into slips — one for each finger. Look for 
the three palmar digital nerves between those slips. Divide the 
superficial transverse ligament in order to expose them more fully, 
and trace their branches along the sides of the fingers, cleaning 
also the digital arteries which accompany them. Find another 
digital nerve on the hypothenar eminence and trace it to the 
medial side of the little finger. Pass to the other border of 
the palm and find the digital branch for the radial side of the 
forefinger at the lateral margin of the slip of the aponeurosis for 
that finger, and trace the nerve onwards. Close to the thenar 
eminence, look for the two digital nerves of the thumb and follow 
them along the sides of the thumb. Careful dissection will show 
that some of the finer branches of the digital nerves end in 
minute, ovoid bodies called lamellated corpuscles. 

Turn now to the back of the hand. Scrape away the fat on 
the medial side of the wrist below the styloid process of the ulna, 
and find the dorsal branch of the ulnar nerve ; trace its branches 
to the little finger and the ring finger. Next, pass to the lateral 
surface of the lower end of the radius ; find the terminal pari of 
the radial nerve, and trace its branches to the back of the thumb, 
the forefinger, the middle finger, and the ring finger. 

The upper part of the skin of the ball of the thumb is 
supplied by the terminal twigs of the anterior branch of the 
lateral cutaneous nerve of the forearm ; the palmar digital 
nerves of the thumb supply the lower part. The rest of the 
skin of the palm is supplied by the palmar cutaneous branches 
of the median and ulnar nerves. At present, the dissectors 
can see only the lower parts of these two nerves (Fig. 32) ; 
their upper parts will be seen when the deeper parts of the 
front of the forearm are dissected (p, 143), 

The palmar cutaneous branch of the median nerve (C, 6, 
7, 8) arises about an inch above the wrist and descends, 
branching, to supply the skin of the hollow of the palm. 

The palmar cutaneous branch of the ulnar nerve (C. 7, 8) 
is a very slender nerve that arises at a variable point below 
the middle of the forearm, pierces the deep fascia near 
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the wrist, and supplies the skin of the medial third of the 
palm. 

The dorsal branch of the ulnar nerve (C. 7, 8 ) is larger. 
It also arises at a varying point below the middle of the fore- 
arm, and its origin will be examined later. It descends with 
the ulnar nerve, under cover of the hexor carpi ulnaris, almost 
to the pisiform bone. Then, inclining backwards, it emerges 
from under cover of the tendon, and descends obliquely 
across the medial surface of the carpus. It divides into two 
dorsal digital nerves which supply the skin of the medial 
third of the back of the hand and the skin of the back of the 
little finger and medial half of the ring finger as far as the 
end of the second phalanx. The nerve can often be felt 
through the skin as it crosses the medial surface of the carpus. 

The terminal part of the radial nerve (C. 6, 7, 8) pierces 
the deep fascia about two inches above the styloid process of 
the radius. It descends towards the “ anatomical snuff-box 
crossing the tendons that overlie the lateral surface of the 
distal end of the radius, and divides into five dorsal digital 
nerves — two for the thumb and three for the fingers. They 
supply the skin of the lateral two-thirds of the back of the 
hand, and the skin of the back of the following digits as far 
as the end of the first phalanx — thumb, forefinger, middle 
finger, and lateral half of the ring-finger. The radial 
nerve and some of its branches can often be felt through 
the skin as they cross the distal end of the radius and the 
extensor tendons of .the thumb. 

The dorsal branch of the ulnar nerve often contains fibres 
of the seventh cervical nerve. When that is the case it gives 
off a branch that either replaces or assists the radial nerve in 
the supply of the contiguous halves of the ring and middle 
fingers. 

The terminal parts of the backs of the digits are supplied 
by twigs that curve backwards from the palmar digital nerves. 
But the extent to which the dorsal and the palmar digital 
nerves supply the backs of the digits is variable, and the 
dorsal nerves of the thumb and little finger may reach the 
root of the nail. 

Palmar Digital Nerves. — There are seven palmar 
digital nerves. Two of them spring from the ulnar nerve 
and are distributed to the little finger and the medial half of 
the ring-finger. The others arise from the median nerve and 
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are distributed to the other three and a half digits (Figs. 63, 
64). They are visible only on the digits at present ; their 
origin and course in the palm will be seen when the hand is 
dissected (p. 135). They are accompanied by the palmar 
digital vessels, which are in front of them in the palm and 
behind them on the sides of the digits. They supply the 
joints of the digits and the soft parts on the sides and the 
front of the digits and a variable extent of skin on the distal 
part of the back. Each terminates at the end of the digit by 
dividing into two branches, one of which ramifies in the pulp 
of the digit, and the other in the bed of the nail. 

The palmar digital branches of the ulnar nerve (C. 7, 8) 
arise from the superficial terminal branch of that nerve. They 
begin on the hypothenar eminence about an inch below the 
pisiform bone under cover of a small muscle called the 
palmaris brevis. The medial branch runs to the medial side 
of the little finger. The lateral branch divides near the cleft 
between the little finger and the ring-finger into two branches 
which run along the contiguous sides of those fingers. 

The palmar digital branches of the median nerve (C. 6, 7, 8) 
spring from the two terminal divisions of the median nerve in 
the upper part of the hollow of the palm. The medial two 
run towards the webs between the fore, middle, and ring 
fingers and divide to run along the contiguous sides of those 
fingers. The third runs to the radial side of the forefinger. 
The lateral two branches curve laterally round the lower 
margin of the thenar eminence, and run along the two sides 
of the thumb. The most medial of the digital branches of 
the median nerve sends a communicating twig to the adjoin- 
ing branch of the ulnar nerve. 

Lamellated Corpuscles. — These are minute ovoid bodies that lie 
amidst the fat on the digits, and are attached to the ends of the terminal 
branches of digital nerves. They are end-organs associated with the sense 
of touch. 

Dermatomes. — When the dissection of the cutaneous nerves of the 
limb is complete, the dissectors should review their “ root-values ”, i.e., 
the spinal nerves from which they are derived; and, by reference to 
text-book diagrams, they should study the arrangement of the segmental 
areas or dermatomes ” of the skin. 

Dissection . — Remove the remains of the superficial fascia 
from all parts of the limb, and examine the deep fascia. On the 
back of the hand it is very thin, so be careful not to remove it with 
the superficial fascia. 

VOL. I — 6 
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Deep Fascia 

The deep fascia of the upper limb consists chiefly of trans- 
verse fibres which are bound together by oblique and longi- 
tudinal fibres. The oblique and longitudinal fibres become 
specially developed in certain situations which will be noted 
later. 

Turn first to the scapular region^ and identify four muscles 
there— the deltoid, teres major and minor, and the infra- 
spinatus. The first two have been examined already. The 
infraspinatus almost fills the infraspinous fossa. The teres 
minor is a narrow muscle that lies on the dorsum of the 
scapula along its lateral margin, so closely applied to the 
infraspinatus that it may appear to be part of it. The deep 
fascia on the anterior and lateral surfaces of the deltoid is 
fairly strong. On the posterior surface of the deltoid and on 
the other three muscles, it is very strong and dense, especially 
over the infraspinatus. From its deep surface, it sends in a 
strong septum between the infraspinatus and the teres minor 
to be attached to the dorsum of the scapula, and another be- 
tween the two teres muscles to be attached to the lateral 
margin of the scapula. As it extends over the two teres 
muscles towards the deltoid, it splits into two layers which 
enclose the deltoid. 

In the upper arm^ the deep fascia consists largely of trans- 
verse fibres. On the front, where it covers the biceps, it is thin, 
but it is much stronger at the back, over the triceps. From its 
deep surface, it sends in septa between muscles, including 
two strong sheets, called the lateral and medial inter- 
muscular septa, which bind it to the lateral and medial 
supracondylar ridges of the humerus. Those septa will be 
examined when the upper arm is dissected. 

At the elbow ^ it is thickened and strengthened by tendinous 
fibres which pass to it from the biceps and triceps muscles ; 
and it is closely attached to the lateral and medial epicondyles 
of the humerus and to the olecranon. A special thickening, 
the bicipital aponeurosis, is found at the front of the elbow 
(Fig. 32). It is part of the insertion of the biceps muscle 
(p. 105), from which it springs on its medial border. It blends 
with the deep fascia on the medial side of the upper part of 
the forearm and separates the median cubital vein, which lies 
superficial to it, from the brachial artery, which is deep to it. 
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Fig. 32. — Superficial Veins and Nerves of I'Vont of Upper Limb. 
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In the forearm^ the deep fascia is dense except in the lower 
part anteriorly. It is especially strong near the elbow, where 
it gives partial origin to the muscles which arise from the 
epicondyles. It sends in strong septa between the fleshy 
bellies of those muscles ; the positions of the septa are indi- 
cated on the surface by white lines. At the back, it is firmly 
bound to the posterior border of the ulna in its whole length, 
and thus separates the muscles on the medial surface of the 
ulna from those on the back. 

At the wrist ^ the transverse fibres of the deep fascia become 
very obvious. On the back, they form a well-marked band 
called the extensor retinaculum ; on the front, they are in- 
corporated in a shorter but much thicker band called the 
flexor retinaculum (Figs. 53 and 69). 

Both bands are attached to the adjacent bones ; they 
act as straps which bind down tendons, and prevent them 
from springing away from the bones when the hand is bent 
forwards or backwards. 

The flexor retinaculum (Figs. 64, 66) is a thick, strong 
band, about an inch square, continuous above and below 
with the deep fascia of the forearm and palm. It lies immedi- 
ately distal to the best-marked crease at the lower end of the 
front of the forearm, and it bridges across the carpal groove, 
converting it into a tunnel for the long flexor tendons to pass 
through. It is attached to the bones that form the sides of 
the carpal tunnel — the pisiform and the hook of the hamate 
on the medial side, the tubercle of the scaphoid and the front 
of the trapezium on the lateral side. The retinaculum is 
hidden to a large extent at present by the structures that cross 
it and by the muscles of the thenar and hypothenar eminences 
that arise from it. Its connexions and relations will be 
examined fully when the hand is dissected (p. 142). 

Turn now to the back of the limb and identify the extensor 
retinaculum (Fig. 76) — a thickened part of the deep fascia, 
nearly an inch wide, that lies obliquely across the back of the 
limb where the forearm joins the wrist. Its deep surface 
sends off septa that divide the space under its cover into six 
compartments. These compartments transmit the extensor 
tendons and are lined with their synovial sheaths. The 
compartments and the connexions of the retinaculum will be 
examined later (p. 153). 

Before you leave the back of the limb, note again how thin 
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the deep fascia is on the back of the hand ; as it passes on to 
the backs of the digits^ it may become indistinguishable by 
adhering to the extensor tendons. 

Turn again to the front, and examine the deep fascia of 
the palm. The portions that cover the thenar and hypo- 
thenar eminences are thin; the intermediate, triangular 
portion is dense and strong, and is called the palmar 
aponeurosis. 

The palmar aponeurosis (see p. 136) conceals and protects 
the main vessels and nerves and the tendons, as they pass 
towards the fingers. Its apex blends with the distal {)order 
of the flexor retinaculum, and, more superficially, receives 
the tendon of the palmaris longus. From its distal ijoriier 
processes pass to the fingers where they blend with the 
fibrous sheaths of the flexor tendons. 

The deep fascia on the palmar surfaces of the digits is 
thick and strong. It forms dense, curved plates or shields, 
called the fibrous flexor sheaths These plates are attached 
by their edges to the margins of the phalanges, with which 
they thus form a tunnel in which the flexor tendons of the 
digit lie protected ; and the tunnel is lined with the synovial 
sheath of the tendons. The arrangement and connexions 
of the palmar aponeurosis and the flexor sheaths will be 
studied in more detail when the hand is dissected (pp. 136 
and 143). 


SHOULDER (SCAPULAR REGION) 

Muscles between Trunk and Shouldet'Girdh , — Before 
proceeding with this dissection review the attachments of 
these muscles — pectoralis minor to the coracoid process; 
trapezius to the clavicle, acromion and spine of scapula; 
inferior belly of omo-hyoid from the upper border of the 
scapula ; levator scapulae and the rhomboids to the medial 
border ; and serratus anterior to that border and the upper 
and lower angles on their costal aspect. 

Dissection. — Cut away the greater part of the muscles be- 
tween trunk and shoulder-girdle, leaving about one inch of each 
for future identification. Place a small block in the axilla, fix the 
scapula to it with hooks, and bend the arm over the block to make 
the fibres of the deltoid muscle tense. Detach the upper lateral 
cutaneous nerve of the arm from the deep fascia, and turn it 
backwards to the posterior border of the deltoid ; then clean the 
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deltoid. On the left side, begin at its posterior border and reflect 
the deep fascia forwards. On the right side, begin in front and 
reflect the fascia backwards. 

Deltoid Muscle. — The deltoid is a typical multipennate 
muscle, being composed of short, coarse fasciculi, separated 
by tendinous intersections ; and, as its name implies, it is 
triangular in outline. It arises, by its upper end or base : — 
(i) from the lateral third of the clavicle ; (2) from the 
acromion ; and (3) from the crest of the spine of the scapula. 
Its origin corresponds closely with the insertion of the trape- 
zius. Its bundles or fasciculi converge rapidly as they pass 
to a pointed, tendinous insertion into the deltoid tuheronty 
of the humerus (Figs. 44, 46). The muscle is supplied by 
the branches of the circumflex nerve which enter its deep 
surface. 

The form of the deltoid and the manner in which it clasps 
the shoulder determine its actions. Its anterior and posterior 
portions are opposed to each other : the anterior fibres act 
with the pectoralis major (clavicular head) in flexing the arm 
at the shoulder joint (p. 32), and in medial rotation; the 
posterior fibres, acting with other muscles, reverse these 
movements. The acromial part of the deltoid is the chief 
agent in abduction at the shoulder joint, a stage in the action 
of raising the arm above the head (p. 119). 

Dissection. — Place the limb on its back. Release the 
axillary vessels and the nerves from the coracoid process, and 
clean the angle between the humerus and the scapula. Follow 
the circumflex nerve and the posterior circumflex humeral artery 
backwards to a cleft between the subscapularis and the teres 
major. Separate those muscles and note that a thick strap of 
muscle, the long head of the triceps, crosses the triangular interval 
between them and divides it into a lateral part called the quad- 
rangular space and a medial part called the triangular space 
(Fig. 3S). The circumflex nerve and the posterior humeral 
circumflex artery pass backwards through the quadrangular 
space. Now, reverse the limb, push the posterior border of the 
deltoid forwards and find them as they emerge from the quad- 
rangular space to curve forwards round the surgical neck of the 
humerus. 

At this stage, cut the deltoid from its origin and turn it 
towards its insertion, taking care not to injure the circumflex 
arteries and nerve ; and then clean the vessels and nerve. 

Clean the circumflex nerve with caution. Secure a small 
articular twig that springs from it in the quadrangular space and 
passes up to the capsule of the shoulder joint. Note that the 
nerve splits into two branches after this twig is given off. Secure 



86 


UPPER LIMB 


the nerve to teres minor j which springs from the posterior branch 
before it turns round the posterior border of the deltoid. Trace 
the branches of the anterior division into the deltoid. 

Clean the teres major and minor muscles from end to end, 
preserving their nerves of supply. Clean also the long head of 
the triceps — upwards to its origin and downwards to its junction 
with the other heads of the triceps— and preserve its nerve -supply, 
which is found arising from the radial nerve in the axilla and 
entering the front of the head. 

Then, examine the subacromial bursa. It lies below the 
acromion. Thrust a blowpipe into it. If its wall is uninjured, 
it can be distended with air. Open it ; gauge its extent with 
the finger, and note whether it is single or subdivided. 

Turn the limb on to its back once more. Pull the coraco^ 
brachialis and short head of the biceps medially, and expose the 
tendon of the tariff head of the hieeps in the intertubercular 
groove. Then, pull them laterally to expose a thick tendon -the 
tendon of the fiubseapularis. Clean that tendon to its insertion. 
Clean also the anterior humeral eirvumjUw- arterip which runs 
laterally deep to the short head and the coraco-brachialis. 

Now, re-examine the structures that lie under cover of the 
deltoid, and note their relative positions. 

Parts under cover of the Deltoid. — The deltoid 
covers the upper part of the humerus, and envelops the region 
of the shoulder joint behind, laterally and in front ; and its 
anterior border covers the coracoid process and the muscles 
and ligaments attached to it. It is separated from the shoulder 
joint by the muscles attached to the upper end of the humerus 
and by the subacromial bursa; and it covers also the long 
head of the biceps in the intertubenmlar gr<K)V(.‘ and the gri'atcr 
part of the circumflex nerve and vessels. 

The full, rounded appearance of the shoulder is due to 
the deltoid passing over the upper end of the humerus and 
those muscles. When the head of the humerus is dislocated, 
the muscle passes vertically from its origin to its insertion, 
and the dislocation is recognised by the squareness or flatness 
of the shoulder. 

Subacromial Bursa.— -This is a large bursal sac that 
separates the acromion and the upper part of the deltoid from 
the muscles that lie on the upper surface of the cap.sule of the 
shoulder joint. It varies in size in different bodies, hut, wlitm 
distended, may be as large as a hen's egg ; it may lx* a 
single sac or divided by fibrous partitions, and it may com- 
municate with a smaller subdeltoid bursa Ixitween thti mustiti 
and the greater tubercle of the humerus. These bursae facili- 
tate the play of the upper end of the humerus and the attaciied 
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muscles on the under surface of the coraco-acromial arch 
(p. 90) and deltoid. 
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Fig. 34. — Deltoid Muscle and lateral aspect of Upper Arm. 

Intermuscular Spaces. — The quadrangular space has 
no real existence until its boundaries are artificially separated 
from one another. These boundaries, as seen from the front, 
are the subscapularis above, the teres major below, the long 
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head of the triceps medially, and the surgical neck of the 
humerus laterally. At the back, the teres minor replaces the 
subscapularis as the upper boundary. Between the sub- 
scapularis and the teres muscles, a loose fold of the capsule of 
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Fig. 35.— Dissection of Scapular Region and Hack of Upptfr Arm. The 
lateral head of Triceps has been divided and turned aside to expose 
the spiral groove on the Humerus for the Radial Nerve. 


the shoulder joint appears in the upper boundary of the space 
(Fig. 48). The circumflex nerve and the posterior humeral 
circumflex vessels pass backwards through the space, directly 
below the capsule. 

The triangular space (Fig. 35) is of less importance. 

Oircumflex Mutneml Arteries. — The posterior circum~ 
flex humeral artery was seen in the axilla (p. 44), 
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springing from the axillary artery a short distance below the 
subscapular branch. It at once passes backwards through 
the quadrangular space^ and^ winding round the surgical neck 
of the humerus, it is distributed in numerous branches to 
the deep surface of the deltoid muscle. Several twigs are 
given also to other muscles, to the shoulder joint, and to the 
skin. It anastomoses with neighbouring arteries, the most 
important anastomosis being effected by a branch which it 
sends down to the profunda branch of the brachial artery. 

The anterior circumflex humeral artery was described 
on p. 44. It is much smaller than the posterior circumflex 


H. Transverse section of 
humerus immediately 
below the tubercles. 

A,A. Axillary artery. 

P.C. Posterior circumflex 
humeral artery. 

A,C. Anterior circumflex 
humeral artery. 

C.W. Circumflex nerve. 
a. Articular branch. 

T.M. Branch to teres minor, 

C. Cutaneous branches. 



Fig. 36. — Diagram of Circumflex Arteries and Nerve. 

artery. By the anastomosis of their branches, an arterial 
circle is formed around the surgical neck of the humerus. 
Circumflex Nerve (C. 5, 6). — This nerve supplies : — 

(1) an articular twig to the capsule of the shoulder joint; 

(2) muscular branches to the deltoid and teres minor ; and 

(3) cutaneous branches to the skin over the lower half of the 
deltoid. 

It springs from the posterior cord of the brachial plexus, 
turns roimd the lower border of the subscapularis, and passes 
backwards, with the posterior humeral circumflex vessels, 
through the quadrangular space to the back of the limb. 
There, it divides into an anterior and a posterior branch. 

The articular twig takes origin from the trunk of the nerve 
in the quadrangular space, and enters the joint from below. 

The posterior branch gives off the nerve to the teres minor, 
and, after furnishing a few twigs to the posterior part of the 
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deltoid, curves round its posterior border as the upper lateral 
cutaneous nerve of the arm, which runs forwards branching 
to supply the skin over the lower half of the deltoid (Figs. 
33-36). 

The anterior branch proceeds round the humerus with the 
posterior circumflex artery, and ends near the anterior 
border of the deltoid. It is distributed to the deltoid by 
numerous branches which enter the muscle through its deep 
surface and send a few fine filaments through it to the skin. 

Dissection , — Clean the coraco-acromial ligament, which 
extends from the coracoid process to the acromion. First, 
examine the pectoralis minor and see whether or not its tendon 
sends a slip through the ligament to the capsule of the shoulder 
joint. 

Coraco-Acromial Ligament and Arch. — The coraco- 
acromial ligament is a strong, flat band of a triangular 
shape. Its base is attached to the lateral border of the 
coracoid process ; its apex is attached to the extremity of the 
acromion (Figs. 49, 50, 52). Its upper surface is covered 
by the deltoid. Its lower surface is related to the sub- 
acromial bursa, which separates it from the supraspinatus 
muscle. 

The coraco-acromial arch should be examined at the 
present stage, in order that its relationship to the subacromial 
bursa and the supraspinatus may be appreciated. It is the 
arch which overhangs and protects the shoulder joint. It is 
formed by the coracoid process, the acromion, and the 
coraco-acromial ligament. It is separated from the shoulder 
joint by the subacromial bursa, the tendon of the supraspinatus, 
and the upper parts of the tendons of the infraspinatus and 
subscapularis. 

The coraco-acromial arch plays a very important part in 
the mechanism of the shoulder; for, with the subacromial 
bursa, it might almost be said to form a secondary synovial 
socket for the humerus. 

Dissection . — Clear away the subacromial bursa and clean 
the supraspinatus, following it laterally to the humerus and 
medially below the coraco-acromial arch and trapezius. Then, 
clean the fascia from the surface of the subsettpularis, noting its 
multipennate arrangement, and examine the attachments of the 
serratus anterior (Fig. 22). Now, turn the limb and remove 
the fascia from the infraspinatus ; and define the origin of the 
teres major. 
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Scapular Muscles. — Under this head we include four 
muscles that arise from the dorsal surface of the scapula and 
one that springs from the costal surface. 

Supraspinatus. — The supraspinatus muscle arises from 
the medial two-thirds of the floor of the supraspinous fossa. 
From this origin the fibres pass laterally under the acromion 
and end in a short, stout tendon which is inserted into the 
top of tl^e greater tubercle of the humerus (Fig. 44, p. 104). 

The supraspinatus is covered by the trapezius, the coraco- 
acromial arch, and the deltoid; and its tendon is closely 
adherent to the capsule of the shoulder joint. 

It is supplied by the suprascapular nerve ; and it is an 
abductor of the arm. It shares with the other scapular 
muscles the important function of maintaining the head of 
the humerus in the glenoid cavity during movements pro- 
duced by muscles inserted farther from the shoulder joint. 

Infraspinatus. — This muscle arises from the_^or of the 
infraspinous fossa. Its tendon is closely adherent to the 
capsule of the shoulder joint, and is inserted into the greater 
tubercle behind the supraspinatus (Fig. 46, p. Loq). Its 
lateral part is covered by the deltoid. Occasionally there is 
a small bursa between its tendon and the capsule of the 
shoulder joint, and, if present, it may communicate with the 
joint-cavity. This muscle is supplied by the suprascapular 
nerve ; it is a lateral rotator of the arm, and it helps to steady 
the head of the humerus during abduction by the deltoid and 
supraspinatus. 

Teres Minor. — This small muscle lies along the lower 
border of the infraspinatus. It arises from an elongated, 
flat impression on the dorsum of the scapula along the lateral 
border (Fig. 37). It is inserted by tendon into the back of 
the greater tubercle of the humerus, and also, by fleshy fibres, 
into the shaft below the tubercle for half an inch (Fig. 47). 
As it approaches its insertion it is separated from the 
teres major by the long head of the triceps brachii, and it is 
adherent to the capsule of the shoulder joint. The teres 
minor is supplied by a branch from the circumflex nerve. It 
is an adductor and lateral rotator of the arm. 

Teres M^jor. — This is an elongated, rounded muscle that 
arises from the oval surface on the dorsum of the scapula 
close to the inferior angle (Fig. 37). It is inserted into 
the medial lip of the intertubercular groove of the humerus 
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tendinous intersections attached to the ridges on the scapula. 
The fleshy fibres converge upon a stout tendon which is 
adherent to the capsule of the shoulder joint, and is inserted 
into the lesser tubercle of the humerus ; a f^ew of the lower 
fleshy fibres, however, gain independent insertion into the 
shaft below the tubercle (Fig. 44). 

The muscle passes to its insertion under an arch formed 
by the coracoid process and the conjoined origin of the short 
head of the biceps and the coraco-brachialis. The sub- 
scapularis is supplied by the temper and lower subscapular 
n^ves. It is an adductor and medial rotator of the arm. 

Dissection , — Pull the long head of the biceps out of the 
intei^bercular groove. Separate the tendon of the latissimus 
dorsi from the anterior surface of the teres major, looking for an 
occasional small bursa between them and noting the fibrous slip 
which passes from the latissimus to the long head of the triceps 
(Fig, 13) ; then, follow the tendon of the latissimus to its insertion. 

Insertions of Pect oralis Major^ Latissimus Dorsi and 
Teres Major. — Now that the tendons of these muscles are 
fully exposed, the student should review their insertions (see 
pp. 32, 63 and 91). The fibrous slip that connects the 
lower margin of the latissimus to the fascia on the long head 
of the triceps is of interest as it represents a muscle, called the 
dorso-epitrochlearisj which is present in certain animals. 

Dissection . — Depress the upper border of the subscapularis 
as it passes below the coracoid process, and expose the subscapular 
bursa. Inflate the bursa with a blowpipe, and notice that, as air 
is blown in, the capsule of the shoulder joint is distended. Open 
the bursa and examine the interior. 

Subscapular Bursa. — This is a prolongation of the 
synovial membrane of the shoulder joint through a large 
aperture in the upper and anterior part of the fibrous capsule 
(Figs. 49, 50). It extends laterally between the subscapularis 
and the medial part of the capsule, and medially in front of 
the neck of the scapula and the root of the coracoid process. 
It facilitates the movement of the subscapularis over these 
parts. 

Dissection . — Cut through the subscapularis vertically below 
the coracoid process, and detach the bursa from its deep surface. 
Turn the medial part of the muscle towards the medial border 
of the scapula, and note the anastomosis between the arteries on 
its deep surface. Turn the lateral portion towards the humerus. 
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detaching it carefully from the capsule of the shoulder, and 
examine its insertion. 

Divide the supraspinatus medial to the coracoid process. 
Turn the medial part towards the medial border of the scapula, 
and dissect its nerve of supply. Turn the lateral part towards 
the humerus, forcing it beneath the coraco-acromial arch, but 
avoiding injury to the suprascapular nerve and vessels, which lie 
beneath it. As its tendon crosses the top of the shoulder joint, 
it must be carefully detached from the capsule. 

Divide the infraspinatus medial to the lateral border of the 
spine of the scapula. Turn the medial part medially and dissect 
out the vessels and nerves from its deep surface. Follow the 
lateral part to its insertion, and, as it is displaced, take care not 
to injure the suprascapular nerve and vessels and the circumflex 
scapular vessels, which lie between it and the bone. As you 
separate it from the capsule of the shoulder joint, avoid injury to 
the capsule. If there is a bursa under the tendon, see whether 
it communicates with the joint or not. 

Divide the teres minor where the circumflex scapular artery 
passes between it and the bone ; turn its lateral^ part towards the 
insertion, avoiding injury to the capsule as you divide the adhesion 
between them. 

Now, look for the suprascapular ligarnenif which bridges across 
the notch on the upper border of the scapula. Find there the 
suprascapular nerve and vessels. Clean them, following them 
down into the infraspinous fossa; but be careful not to injure the 
branches of the nerve. 

Suprascapular Ligament.— -The suprascapular liga^ 
ment is a firm fibrous band that passes from the upper 
border of the scapula to the root of the coracoid process. It 
bridges across the suprascapular notch, converting it into a 
foramen ; sometimes it is ossified. The suprascapular nerve 
passes backwards through the foramen, and the supra- 
scapular vessels lie above the ligament. 

Dissection . — Revise the arteries that run in relation with 
the borders and surfaces of the scapula, and dissect out the 
anastomoses between their branches. 

Anastomosis around the Scapula. — An important 
andf free anastomosis takes place between the branches of 
three arteries which lie in close relation with the scai)ula and 
send branches to both its surfaces (Fig. 40). 

The relation of the deep branch of the transverse cervical 
artery to the medial border of the scapula has been seen 
already in the dissection of the back (p. 64). 

The suprascapular artery arises in the root of the neck, 
runs laterally behind fhe^clavicle, and descends to the upper 
border of the scapula under cover of the trapezius. It then 
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scapular artery, which sends branches into the subscapular 
fossa, and then runs under cover of the teres minor into the 
infraspinous fossa to ramify and anastomose there. 

The arterial anastomosis around the scapula is very com- 
plete. The importance of the free communications between 
these arteries is manifest when it is realised that the 
suprascapular and the transverse cervical spring indirectly 
from the first part of the subclavian artery, and that the 
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subscapular arises from the third part of the axillary. When, 
therefore, a ligature is applied to any part of the great arterial 
trunk of the upper limb between the first stage of the sub- 
clavian and the third part of the axillary, the ana.stomosis 
around the scapula affords ample means of re-establishing 
the circulation. 

Suprascapular Nerve.— This nerve arises from the fifth 
and sixth cervical nerves where they unite to form the upper 
trunk of the brachial plexus. It runs downwards and back- 
wards in the neck, above the brachial plexus, passes under 
cover of the trapezius a little above the clavicle, and descends, 
in company with the suprascapular vessels, to the upper 
border of the scapula. It then passes downwards and back- 
wards through the suprascapular notch, below the supra- 
scapular ligament, which separates it from the suprascapular 
vessels. 

Having entered the supraspinous fossa, it gives one or two 
branches to the supraspinatus and filaments to the capsules 
of the acromio-clavicular and shoulder joints ; it then descends 
through the spino-glenoid notc'h, under cover of a loost; fascial 
band that stretches across it, to end in th(‘ infraspinatus, 
having given additional twigs to the shoulder joint. 

Ligaments that connect Clavicle with Scapula. — 
These ligaments are the coraco-clavicular ligament and the 
capsular ligament of the acromio-clavicular joint. 

Dissection, — Lift up the medial end of the clavicle to put 
tension on the coraco-clccoicular ligament Remove any parts of 
the deltoid and trapezius that conceal the ligament. Clean its 
surfaces and borders. Note that it is divisible into two parts. 
Look for a bursa between the two parts. 

Next, remove the remains of the deltoid and trapezius muscles 
from the capsule of the acromio^clcancular joints and clean the 
external surface of the capsule. Open the joint, and see if there 
is an articular disc inside it. 

Coraco- Clavicular Ligament.— This is a powerful 
ligament which binds the lateral part of the clavicle to the 
coracoid process. It is incompletely divided into conoid and 
trapezoid parts that meet at an angle ; the angle is open 
anteriorly, and often contains a small bursa that diminishes 
the friction between the parts when the ligament is twisted 
during movements of the shoulder-girdle. 

The conoid part lies behind and medial to the trapezoid 
part. Its thick end is attached to the conoid tubercle of the 
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clavicle (Fig. lo). The pointed end is attached to the upper 
surface of the coracoid process where the process bends for- 
wards from its root. The trapezoid part is flat, thick and 
obliquely placed. It is attached to the trapezoid ridge 
of the clavicle and to the upper surface of the coracoid 
process. 

The coraco-clavicular ligament helps to prevent disloca- 
tion of the acromial end of the clavicle, and, to a certain extent, 
it limits the movements of the acromio-clavicular joint. It is 
therefore an accessory ligament of that joint. It is also the 
main medium by which the scapula and, indirectly, the other 
parts of the upper limb are suspended from the clavicle. If 
the clavicle is broken medial to the attachment of the liga- 
ment, the upper limb, as a whole, at once falls — a character- 
istic sign of this common variety of fracture. 

Acromio-Clavicular Joint. — This is a synovial joint. 
The fibrous capsule is attached to the margins of the articular 
surfaces ; and its upper part is thickened to form the acromio- 
clavicular ligament. The cavity is usually partially divided 
by a wedge-shaped articular disc whose base is attached to 
the upper part of the capsule (Fig. 48). 

The surfaces of the joint are ovoid and flat, and each 
slopes obliquely downwards and medially. The clavicle 
tends therefore to glide on to the upper surface of the acromion. 
The tendency is counteracted by the strength of the acromio- 
clavicular ligament and by the coraco-clavicular ligament. 

The capsule of the joint is supplied by filaments from the 
circumflex, suprascapular and pectoral nerves. 

Movements . — The only movements are slight gliding and rotatory 
movements. They occur in association with pivotal movements of the 
shoulder-girdle as a whole at the sterno-clavicular joint, and allow the 
scapula to remain in apposition with the chest wall in different positions 
of the girdle. (See also Movements at the Shoulder Joint, p. II9-) 

FRONT OF UPPER ARM 

With this region it is convenient to study at the same time 
the cubital fossa in front of the elbow. 

The deep fascia is already exposed and has been partly 
examined. Before proceeding to investigate the deeper con- 
nexions of the deep fascia, it may be well to review its general 
characters (p. 82) and the surface-anatomy of the upper arm 
and the elbow (p. 66). 

VOL. I — 7 
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Dissection. — ^(i) Cut through the deep fascia along the 
borders of the bicipital aponeurosis, so as to leave the aponeurosis 
in position. (2) Make a longitudinal incision through the deep 
fascia along the middle line of the biceps. (3) At the level of the 
epicondyles, make a transverse incision. (4) Reflect each of the 
two longitudinal flaps to its own side. As the reflexion proceeds 
it will become evident that four septa pass from the deep surface 
of the deep fascia between the various muscles. 

Septa of Deep Fascia. — A loose septum passes transversely 
from side to side between the biceps and the muscle that lies 
behind it — the brachialis — (Figs. 41, 42) ; the musculo- 
cutaneous nerve is embedded in it. Another septum dips 
backwards to separate the brachialis from the muscles that 
spring from the lateral epicondylar ridge ; embedded in it 
there are the radial nerve and a small artery. But the 
strongest and most important septa are the lateral and 
medial intermuscular septa., which connect the investing 
layer of the deep fascia with the margins of the humerus, 
and, together with the humerus, divide the upper arm into 
two osteo-fascial compartments — an anterior and a posterior 
(Figs. 41, 42). These two septa will be examined more 
fully after the back of the upper arm has been dissected 
(p. 112). 

Anterior Compartment of Upper Arm. — This compart- 
ment has been opened by the reflexion of the deep fascia ; 
it contains muscles, nerves and vessels, and their relative 
positions should be examined at once. 

The biceps brachii is the most anterior muscle ; the brachu 
alis is under cover of its distal half and is closely applied to 
the front of the humerus ; and the coraco-brachialis lies along 
the medial side of the proximal half of the biceps. The 
brachio-radialis and the extensor carpi radialis longus lie in 
the distal part of the compartment along the lateral side of 
the brachidis, to which they are closely applied ; the brachio- 
radialis is the upper and the anterior of the two. The brachial 
vessels traverse the whole length of the compartment, in 
relation with the medial border of the biceps. The median 
nerve also runs through the whole length of the compartment, 
lying lateral to the brachial artery in the proximal half, and 
medial to it in the distal half. The basilic vein enters the com- 
partment at the middle of the upper arm, where it pierces 
the deep fascia ; it then ascends along the medial side of the 
brachial artery. 
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Dissection , — Fix the axillary artery and the nerves to the 
coracoid process again, and proceed to clean the brachial artery 
and its branches, its venae comitantes, the proximal part of the 
basilic vein, and the accompanying nerves. 

The artery should be disturbed as little as possible before its 
relations are studied. Therefore clean the nerves and the veins 
first, and teike care not to injure the branches of the artery. 

Begin with the medial cutaneous nerves of arm and forearm; 
and trace them to the points where they pierce the deep fascia. 

Clean the basilic vein and push it forwards. Pick up the 
ulnar nerve^ and follow it downwards till it pierces the medial 
intermuscular septum. Next, follow the median nerve to the 
front of the elbow ; and then clean the vence comitantes of the 
brachial artery, following them up to the axillary vein. At the 
same time, clean the brachial artery y dividing the cross-channels 
that connect its venae comitantes as required. 

Push the upper part of the brachial artery forwards, to get at the 
radial nerve. Follow the nerve to the upper end of the radial 
groove of the humeruSy and follow the branches which it gives 
off before it disappears. 

Now, turn to the branches of the brachial artery. Pick up 
each of them in turn, and clean it. The named branches spring 
from its medial side or from the back of it (see p. 103). 

Median Nerve. — The median nerve arises in the axilla 
by two roots — one from the medial cord of the brachial plexus 
and one from the laterd cord. The nerve, thus formed, 
descends along the lateral side of the distal part of the 
axillary artery and the proximal half of the brachial artery 
as far as the insertion of the coraco-brachialis ; there, it 
crosses in front of the brachial artery (sometimes behind) 
and descends along its medial side to the bend of the elbow, 
where it enters the forearm. It gives ojff no branches either 
in the axilla or in the upper arm. 

Ulnar Nerve. — The ulnar nerve arises from the medial 
cord of the brachial plexus, and is its largest branch ; 
occasionally the lateral cord contributes a slender root (passing 
behind the medial root of the median nerve) which brings 
fibres of the seventh cervical nerve to the ulnar nerve. Like 
the other large nerves that spring from the plexus, it arises 
opposite the lower border of the pectoralis minor, near the 
coracoid process. It descends, along the medial side of the 
third part of the axillary artery and of the proximal half of 
the brachial artery, to the insertion of the coraco-brachialis ; 
it then leaves the brachial artery and, accompanied by the 
superior ulnar collateral artery, passes downwards and back- 
wards through the medial intermuscular septum, into the 
posterior compartment (Fig. 42). In the posterior compartment 
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it descends, along the medial head of the triceps, to the 
back of the medial epicondyle. Do not follow it into the 
posterior compartment at present ; it will be dissected there 
at a later period. Like the median nerve, it gives off no 
branches while it is in the axilla and the upper arm. 

Brachial Artery. — The brachial artery is the direct 
continuation of the axillary artery, and begins therefore at 
the lower border of the teres major ; it passes downwards and 
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slightly laterally to the cubital fossa, where, at the level of 
the neck of the radius or slightly lower, it divide.s into its two 
terminal branches — the radial and the ulnar arteries (Figs. 
45, 54, 8i). In the proximal part of the upper arm, it lies to 
the medial side of the humerus, with the medial head of the 
triceps behind it (Fig. 41), but as it approaches the elbow it 
passes to the front of the bone and lies on the brachitUis 
(Fig. 42). 

This change of position must be borne in mind when 
pressure is applied to the vessel with the view of controlling 
the flow of blood through it. In the proximal part the pressure 
must be directed laterally and backwards, and in the distal 
part directly backwards. 
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Relations . — The brachial artery is superficial in the whole 
of its length. To expose it, you require to reflect only the skin 
and the fascia ; but it is overlapped, from the lateral side, by 
the medial margins of the coraco-brachialis and biceps brachii 
(see Figs. i6, 41). At the bend of the elbow it is crossed 
superficially by the bicipital aponeurosis, which intervenes 
between it and the median cubital vein. 

The basilic vein lies to the medial side of the artery, on a 
slightly more posterior plane. In the distal part of the arm. 


Median nerve 

Medial 
cutaneous 
nerve of* 
forearm 
Basilic vein- 
Medial inter- 
muscular^ 
septum" 

Ulnar 

nerve 



Cephalic vein 


Musculo-cutaneous nerve 


- Profunda artery 


“ Radial nerve 

. Brachio-radialis 
muscle 

^ Lateral intermuscular 
j septum 


Fig. 42. — Section through the Distal Third of Right Upper Arm. 


the vein is separated from the artery by the deep fascia ; but 
in the proximal part, after the vein has pierced the fascia, it 
comes into closer relationship with the artery. The two venae 
comitantes are closely applied to the sides of the artery, and 
the numerous connecting branches which pass between them, 
both in front of and behind the artery, make the relationship 
still more intimate. 

The nerves related to the brachial artery are the median, 
the ulnar, the medial cutaneous nerve of the forearm and the 
radial. The relations of the median and ulnar nerves to 
the artery have just been mentioned (p. 99). The medial 
cutaneous nerve of the forearm is with the ulnar on the 
medial side of the artery as far as the ins^tion of the coraco- 
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brachialis ; it then inclines forwards and medially to pierce 
the deep fascia. The radial nerve is behind the proximal inch 
of the artery, but it soon leaves it by passing downwards and 
laterally into the radial groove of the humerus, between the 
medial and the lateral heads of the triceps. 
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Branches of Brachial Artery . — Several branches arise 
from the brachial artery. Those which arise from its lateral 
side are irregular in number, origin and size, and are distri- 
buted to the muscles and skin of the front of the arm. The 
named branches from the medial side and back of the parent 
trunk are as follows, 
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The prpfunda. brachii artery is the largest branch. It 
takes origin high up and accompanies the radial nerve to the 
back of the arm (p. 112). Consequently, only a short part of 
the vessel is seen in the present dissection. 

The superior ulnar collateral artery is a long, slender artery 
that accompanies the ulnar nerve to the back of the elbow. 

The nutrient artery arises near the insertion of the coraco- 
brachialis and very soon disappears into the nutrient foramen 
of the humerus. 

The inferior ulnar collateral artery arises about two inches 
above the bend of the elbow, and runs medially on the 
brachialis. It soon divides into an anterior branch and a 
larger posterior branch. The anterior branch is carried down- 
wards in front of the medial epicondyle. The posterior branch 
pierces the medial intermuscular septum, and will be seen, at 
a later stage, in the posterior compartment of the arm. 

Dissection. — Clean the biceps brachii^ but do not injure the 
bicipital aponeurosis. Clean the coraco-brachialis ; separate it 
carefully from the short head of the biceps to find the musculo-- 
cutaneous nerve as it leaves the coraco-brachialis; follow the 
nerve to the point where it emerges from behind the biceps, 
noting its branches to the biceps and brachialis and the main 
arteries of supply that accompany them into the muscles. Clean 
the brachialis as far as the bend of the elbow. 

Musculo-Cutaneous Nerve. — This nerve arises from the 
lateral cord of the brachial plexus and inclines laterally to 
enter the deep surface of the coraco-brachialis a little below 
the pectoralis minor. It perforates ^ th e coraco-brachia lis and 
descends obliquely between the biceps and the brachialis until 
it approaches the bend of the elbow, where iT pierces the 
deep fascia at the lateral border of the tendon of the biceps. 
From that point, it has already been traced as the lateral 
cjilaneous nerve of the forearm (p. 78), 

The musculo - cutaneous nerve supplies branches to the 
coracq-^acMalis, the biceps and the brachialis. The first 
is given off before the parent trunk enters" tlie muscle ; the 
branch to the biceps springs from the trunk as it emerges 
from the coraco-brachialis ; and the branch to the brachialis 
arises as the trunk passes between that muscle and the 
biceps. 

Coraco - Brachialis. — This fairly slender, rounded 
muscle takes origin from the tip of the coracoid process 



104 


UPPER LIMB 


— Supraspinatus 
Subscapularls 


■ Pectoralis major 
Latissimus <J(jrsi 
■ Teres major 


- Deltoid 

• (Jnraco-bradiialis 


- Brachialis 


- Brachlo-ra.dialis 


['A- tensor carpi 
■ radialis longus 


I Pronator teres 
^aud HcKor?; 


Extensors 

Fig. 44. — Front of Humerus with Mus- 
cular Attachments mapped out. 


in conjunction with the 
short head of the biceps 
brachii. It descends along 
the medial margin of the 
biceps, and is inserted into 
the medial margin of the 
humerus about its middle. 
It is a flexor and adductor 
of the upper arm. 

Biceps Brachii.— The 
biceps muscle arises from 
the scapula by two heads. 
The short or medial head 
springs from the tip of the 
coracoid process in conjunc- 
tion with the coraco- 
brachialis (Fig. 22, p. 54). 
The long or lateral head is 
a rounded tendon which 
occupies the bicipital groove 
of the humerus. Its origin 
(from the supraglcnoid 
tubercle of the scapula) 
cannot be studied at this 
stage, because it is within 
the shoulder joint. Both 
heads swell out into elon- 
gated fleshy bellies which 
are united in the distal 
third of the upper arm. 
Towards the bend of the 
elbow the fleshy fibres con- 
verge upon a stout, short 
tendon which is inserted 
into the posterior part of 
the tubero.sity of the radius, 
an insertion that will be 
more fully examined later 
(p. 107), Notice, in the 
meantime, that a synovial 
bursa is interposed between 
the tendon and the anterior 
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part of the radial tuberosity, which is smooth in conse- 
quence. 

The dissector has already taken notice of the bicipital 
aponeurosis (p. 82), and has separated it, artificially, from 
the deep fascia. Observe now that it springs from the 
tendon of the biceps, and also from the lower end of the 
short head ; but tendinous fibres from each of the heads can 
Be traced into it ; and it is, in effect, an additional insertion 
of the muscle 

The biceps brachii is supplied by the musculo-cutaneous 
nerve by a branch that divides to supply each head separately. 
It is a powe rful supinator and,_with the brachialis, a flexor of 
th^i^arm." It contracts alsoinEexiorraFS^ sKouIderyoint ; 
but its principal function there is, by means of the tendon of 
the long head, to assist other muscles in retaining the head 
of the humerus in the glenoid cavity. 

^rachiglis. — The brachialis is a strong muscle that arises 
from the fr^t^f the distd half of the shaft of the hiimerus, 
embracing the insertion of the deltoid, and from the inter- 
muscular septa. The fibres converge to be inserted into the 
front of the coronoid process of the ulna by a short, thick 
tendon. The muscle lies partly under cover of the biceps 
brachii but is seen also on each side of it. It is overlapped 
on its medial side by the pronator teres, and on the lateral 
side by the brachio-radialis and extensor carpi radialis longus. 
Its deep surface is closely connected to the anterior part of 
the capsule of the elbow joint. 

Its chief nerve of supply, from the musculo-cutaneous^ has 
already been secured ; it enters by several twigs near the 
medial border, but the muscle receives also at its lateral border 
one or two small twigs (probably afferent) from the radial 
nerve given off under cover of the brachio-radialis. The 
brachialis is the primary flexor of the elbow joint. 

Dissection , — Separate the brachio-radialis from the brachialis 
muscle, and dissect out the radial nerve and its accompanying 
artery, which lie deeply in the interval between the muscles. 
Look also for the branches given by the nerve to the brachialis, 
brachio-radialis and extensor carpi radialis longus. 
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The base is an imaginary line drawn between the two 
epicondyles. The medial border is the pronator teres muscle. 
The lateral border is the brachio-radialis. Those two muscles 
meet at the apex^ where the brachio-radialis overlaps the 
pronator teres. The floor is formed by the distal part of the 
brachiahs muscle and the anterior part of the supinator 
muscle, which is wrapped round the proximal third of the 
shaft of the radius. 

The contents of the fossa are : — A quantity of fat ; the 
termination of the brachial artery ; the proxim^ parts of the 
radial and ulnar arteries ; the tendon of the biceps brachii, 
on the lateral side of the brachial artery ; and the median 
nerve, on the medial side of the artery. 

The ulnar artery leaves the space by passing imder cover 
of the pronator teres ; the radial artery descends through 
the apex of the fossa, overlapped by the brachio-radialis. The 
median nerve, having given off branches to the muscles on its 
medial side, disappears between the two heads of the pronator 
teres. The tendon of the biceps brachii inclines backwards, 
between the two bones of the forearm, to reach its insertion. 

Dissection , — Cut across the bicipital aponeurosis near the 
biceps (Fig. 45), open up the fossa by pulling aside its boundaries 
with hooks, and then proceed to clean its contents. 

Follow the median nerve to the point where it disappears 
between the heads of the pronator teres, and secure the branches 
arising from its medial side (p. 133). Clean the brachiaU radial 
and ulnar arteries ; if their venae comitantes are in the way, 
remove them. Secure and clean the branches that arise from 
the radial and ulnar arteries in the fossa. Clean the tendon of the 
biceps brachii and follow it to its insertion. Look for its bursa 
and open it (p, 104), 

To facilitate the cleaning of the floor and to expose structures 
which are not strictly contents of the fossa but lie under cover 
of its boundaries, bend the elbow slightly, and pull the boundaries 
of the fossa still wider apart. Find the radial nerve^ and the 
anterior descending branch of the profunda artery at the level 
of the lateral epicondyle, between the brachio-radialis and the 
brachialis. Follow the nerve and its posterior interosseous branchy 
which disappears into the substance of the supinator, a muscle 
that appears to be wrapped round the proximal part of the 
radius (Fig. 45). The radial nerve descends into the forearm 
between the brachio-radialis and the supinator. 

After the contents of the cubital fossa have been cleaned 
and their relative positions noted, turn to the dissection of 
the back of the upper arm. 
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BACK OF UPPER ARM 

Revise the cutaneous nerves before proceeding with the 
dissection (see p. 77). 

Dissection . — Make a vertical incision through the deep fascia 
as far as the olecranon, and a transverse incision from one 
epicondyle to the other, taking care not to injure the posterior 
cutaneous nerve of the forearm. Reflect the flaps of deep fascia 
until their continuity with the medial and lateral intermuscular 
septa is demonstrated. As the medial flap is reflected, avoid 
injury to the ulnar nerve and the artery which accompanies it. 
Clean the triceps muscle and define its attachments. 

Triceps Brachii. — The triceps muscle occupies the entire 
posterior osteo-fascial compartment of the arm. It arises by a 
long head from the scapula, and by two shorter heads — lateral 
and medial— from the humerus. The fleshy fibres of the three 
heads join a common tendon which is inserted into the upper 
surface of the olecranon. 

The superficial part of the muscle is, for the most part, 
formed by the long and lateral heads. The medial head is 
deeply placed ; but a very small portion of it appears super- 
ficially, above the elbow, on each side of the common tendon 
of insertion 

The long head of the triceps arises, by a flattened tendon, 
from the infraglenoid tubercle of the scapula (Fig. 37). 

The two humeral heads take origin from the back of the 
humerus ; and if it is borne in mind that no fibres arise from 
the radial groove and that the groove intervenes between 
the origins of the two heads, their relations will be easily 
understood. 

The lateral head of the triceps arises from a rough strip 
that descends from the back of the greater tuberosity to 
the groove — and also from the fascial sheet that bridges 
across the groove for the protection of the radial nerve. 

The medial head of the triceps arises from the whole 
of the back of the humerus below the radial groove, and 
from the intermuscular septa. The upper end of the origin, 
which is narrow and pointed, reaches the insertion of the 
teres major, and is seen better on the front of the limb 
than on the back. The origin gradually widens as the 
groove passes towards the lateral border of the humerus; 
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and in its distal third it 
covers the whole width of 
the back of the humerus. 
The medial head of the 
triceps, therefore, has very 
much the same origin from 
the back of the bone that 
the brachialis has from the 
front (cf. Figs. 44 and 46). 

The common tendon is 
inserted into the back part 
of the upper surface of the 
olecranon and into the fascia 
that covers the anconeus 
muscle, which lies at the 
lateral side of the olecranon. 
Some of the short, fleshy 
fibres of the medial head are 
attached directly to the ole- 
cranon, and a few of them 
are inserted into the posterior 
part of the capsule of the 
elbow joint. A small bursa, 
which lies on the top of 
the olecranon, separates the 
common tendon from the 
posterior ligament of the 
elbow joint. 

The triceps is supplied by 
branches from the radial 
nerve. It is a powerful ex- 
tensor of the elbow joint and, 
by virtue of its long head, 
takes part also in movements 
at the shoulder joint. 

Dissection, — To expose 
the radial nerve and the pro- 
funda brachii artery fully, 
divide the lateral head of the 
triceps. The handle of a 
seeker thrust along the radial 
groove deep to the muscle 
will give the direction in 



Fig. 46. — Back of Humerus with 
Muscular Attachments mapped out. 
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which it should be severed. Beyond cleaning the nerve and its 
branches and the profunda brachii artery, as they lie in the 
groove, no further dissection is necessary. 
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Ftg. 47. — Dissection of Back of Shoulder and Upper Arm. The lateral 
head of Triceps has been divided and turned aside to expose the 
spiral groove on the Humerus for the Radial Nerve. 


Radial Nerve. — The radial nerve is a terminal branch 
of the posterior cord of the brachial plexus. It is the thickest 
branch of that plexus ; and, like the ulnar and median nerves, 
it extends from the axilla to the hand. The radial nerve at 
first descends behind the third part of the axillary artery and 
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the proximal part of the brachial artery. But it soon leaves 
the front of the arm in the interval between the long and the 
medial heads of the triceps, and enters a shallow groove on the 
back of the humerus. In that groove {sulcus n. radians')^ it 
passes round the back of the humerus, under cover of the 
lateral head of the triceps ; and, on the lateral side of the 
limb, it pierces the lateral intermuscular septum and passes 
into the anterior compartment of the arm, where it has been 
dissected already. There, it lies deeply, in the interval that 
separates the brachialis from the brachio-radialis and extensor 
carpi radialis longus. At the level of the lateral epicondyle of 
the humerus, it gives off the posterior interosseous nerve (deep 
branch), and then descends (superficial branch), in front of the 
lateral part of the elbow joint, into the forearm. 

Branches . — The branches which proceed from the radial 
nerve are muscular^ cutaneous^ and articular. 

The cutaneous branches have already been traced. They 
are : — (i) the posterior cutaneous nerve of the arm, (2) the 
lower lateral cutaneous nerve of the arm, and (3) the posterior 
cutaneous nerve of the forearm. 

The superficial part of the radial nerve which is continued 
into the forearm is cutaneous ; but it does not pierce the deep 
fascia till it approaches the wrist ; and its distribution is to 
the skin of the back of the hand and the digits (p. 80). 

The muscular branches are distributed to the three heads 
of the triceps, to the anconeus, to the lateral fibres of the 
brachialis, to the brachio-radialis, and to the extensor carpi 
radialis longus. The branches to the three last-named muscles 
spring from the trunk of the nerve after it has pierced the 
lateral intermuscular septum. The branch to the long head of 
the triceps arises in the axilla (p. 39) and pierces its anterior 
surface ; those to the other heads of the triceps arise as the main 
nerve enters the radial groove. In addition, the medial head 
receives on its antero-medial surface a long, slender branch that 
runs with the ulnar nerve in the upper arm. The branch to 
the anconeus, also long and slender, reaches the muscle through 
the substance of the medial head of the triceps (Fig. 47). 

The articular branches arise near the elbow, and supply the 
capsule of the elbow joint. 

The posterior interosseous nerve has an extensive dis- 
tribution to the muscles on the back of the forearm and to the 
radio-carpal and carpal joints. It will be dissected later. 
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Profunda Brachii Artery. — The profunda artery (p. 103) 
accompanies the radial nerve through the radial groove, 
Before it reaches the lateral intermuscular septum, it divides 
into two descending terminal branches— an anterior {radial 
collateral artery) and a posterior — which take part in the 
anastomoses around the elbow joint. 

The other branches are distributed chiefly to the triceps ; 
but a nutrient artery often springs from the profunda and 
enters the humerus through the floor of the radial groove. 
An ascending or deltoid bra 7 ich which runs upwards between 
the long and lateral heads of the triceps to anastomose with 
the posterior ciremnflex hmneral artery^ is more important 
as it forms a link between the axillary and brachial systems 
of branches, and sometimes replaces the posterior circumflex 
(p. 89). 

Dissection , — Trace the nhiar nerve and the superior ulnar 
collateral artery to the medial epicondyle. Clean also the 
posterior branch of the inferior ulnar eollateral artery. Raise 
the tendon of the triceps, and look for the bursa that lies under 
cover of it. 

Review the intermuscular septa, which are now fully 
exposed. 

Medial and Lateral Intermuscular Septa. — The 
medial intermuscular septum is the stronger. It connects the 
investing deep fascia with the medial border of the humerus, 
and separates the medial head of the triceps from the brachialis, 
giving attachment to both muscles. It extends, as a strong 
membrane, from the medial epicondyle to the insertion of the 
coraco-brachialis. At the level of the insertion of the coraco- 
brachialis, it is pierced by the ulnar nerve which then descends 
behind it to the medial epicondyle, covered by a thin layer 
of fleshy fibres that belong to the medial head of the 
triceps (Figs. 41, 42). 

The lateral intermuscular septum connects the deep fascia 
with the lateral border of the humerus. It extends from the 
lateral epicondyle to the insertion of the deltoid muscle. It 
separates the lateral part of the medial head of the triceps, 
which arises from its posterior surface, from three muscles 
that spring from its anterior surface — the brachialis, brachio- 
radialis and extensor carpi radialis longus. At the junction 
of the middle and distal thirds of the upper arm, it is pierced 
by the radial nerve (Figs. 41, 42). 
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Shoulder Joint 

This is the time to dissect the shoulder joint, in order that 
the ligaments may be examined before they have become too 
dry. 


Acrom.-clav. joint, articular disc 



Fig. 48. — Coronal Section through Right Shoulder Joint. 
(Viewed from the front. Cf. Fig, 51.) 


The shoulder joint belongs to the ball-and-socket group 
of synovial joints. The socket is the glenoid cavity of the 
scapula, and the ball is the head of the humerus. 

In no joint in the body are the , movements so free and so 
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varied as in the shoulder joint. This is necessary owing to 
the many functions performed by the upper limb. Freedom 
of movement is provided for in two ways— (x) by the large 
size of the head of the humerus, in comparison with the small, 
shallow glenoid cavity ; (2) by the great laxity of the capsule 
of the joint. These provisions for allowing an extensive 
range of movement might, at first sight, lead one to doubt the 
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Fig. 49. — I‘>ont of Left Shoulder joint. 


security of the joint. Its strength certainly does not lie in 
the adaptation of the bony surfaces to each other, nor in the 
strength of its ligaments. It lies in : — (i) the powerful muscles 
by which it is closely surrounded ; (2) the coraco-acromial 
arch, which overhangs it and forms, as it were, a secondary 
socket for the head of the humerus, and effectually prevents 
upward displacement ; and (3) atmospheric pressure, which 
exercises a powerful influence in keeping the opposed surfaces 
in contact with each other. 

On all aspects, except over a small area below, the capsule 
is supported by muscles, the tendons of which are more or less 
adherent to it. Adovc, it is covered by the supraspinatus ; 
hehindy the infraspinatus and teres minor are applied to it ; 
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in fronts there is the subscapularis — ^which is also below the 
capsule near the scapula (Fig. 50). Below ^ the capsule is 
otlaerwise unsupported by muscles, and there, in the ordinary 
dependent position of the limb, it bulges downwards, in the 
form of a fold, into the upper part of the quadrangular space 
(Figs. 48, 51). When, however, the arm is abducted, the fold 
is obliterated, and the head of the bone rests upon the inferior 
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Fig. 50. — Dissection of Sagittal Section through Left Shoulder (semi-dia- 
grammatic). The Subscapular Bursa protrudes between the superior 
and middle gleno-humeral ligaments. 


part of the capsule, which now receives partial support from 
two muscles which are stretched under it, viz., the long head 
of the triceps and the teres major. Nevertheless, this is the 
weakest part of the joint ; and dislocation of the head of the 
humerus downwards into the axilla, through the inferior part 
of the capsule, is consequently an occurrence of considerable 
frequency. When the dislocation occurs, the circumflex 
vessels and nerve may be injured, as they are close to the 
capsule (Figs. 48, 51). 
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Dissection , — The capsule of the shoulder joint was to a 
large extent exposed by the reflexion of the muscles inserted 
into the tuberosities of the humerus ; and the subscapular bursa 
has been examined. 

To expose the capsule more fully : — Cut through the combined 
tendon of the coraco-brachialis and biceps, and displace the 
muscles downwards. Cut through the teres major about its 
middle and the long head of the triceps about one inch below 
its origin, and turn both muscles aside. Turn aside the reflected 
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Fig. 51. — Diagram of Coronal Section of Right ShonUJer. 
(Viewed from the front. Cf. Fig. 48. ) 


subscapularis, supraspinatus, infraspinatus and teres minor 
muscles, and note whether or not there is an aperture in the 
capsule between subscapularis and supraspinatus through which 
the subacromial bursa communicates with the joint. 

Re-examine the subscapular bursa, and note that its aperture 
of communication with the joint is situated near the root of 
the coracoid process. Clean the outer surface of the capsule 
thoroughly. Note its laxity, and define its attachments. 

Fibrous Capsule. — The fibrous capsule is a thin but 
fairly dense and strong tubular membrane which envelops 
the joint on all sides. It is attached to the scapula around the 
margin of the glenoid cavity, fusing with the outer surface 
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of a fibro-cartilaginous ring, called the labrum glenoidale, 
which is attached to the margin of the cavity for the purpose 
of increasing its depth. Laterally, the capsule is attached 
to the anatomical neck of the humerus and to the trans- 
verse ligament of the humerus, which bridges across the top 
of the intertubercular groove. The attachment of the upper 
part of the fibrous capsule to the humerus is quite close to the 
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Fig. 52, — Left Shoulder Joint. The Articular Capsule has been cut across 
and the humerus removed. 


articular surface of the head, but the attachment of the 
lower part is half an inch or more from the articular surface ; 
consequently, a considerable part of the medial surface of the 
surgical neck is inside the fibrous part of the capsule, and is 
covered with the synovial membrane (Fig. 51). This cannot 
be seen until the capsule has been opened. 

Apertures in Fibrous Capsule , — The fibrous capsule is 
not complete at all points. Its continuity is always broken 
by one aperture and sometimes by two more ; and where its 
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lateral margin is attached to the transverse ligament, there 
is an aperture below the margin. Prolongations of the 
S)movial membrane protrude through all the apertures. 

The largest opening is in the antero-medial part near the 
root of the coracoid process ; and the synovial membrane 
protrudes through it to form the subscapular bursa^ which 
separates the subscapularis from the front of the capsule and 
from the front of the neck of the scapula. When the joint is 
dislocated, the head of the humerus is occasionally driven 
through this opening, instead of through the lower part of 
the capsule. It is not often that a second opening is found 
in the capsule. It is situated, when present, in the postero- 
lateral part of the capsule and permits the protrusion of the 
synovial membrane to form a bursa under the infraspinatus 
muscle (Fig. 50). StiU more rarely, the subacromial bursa 
communicates with the cavity of the joint through an opening 
opposite the interval between the supraspinatus and sub- 
scapularis muscles. 

The aperture below the transverse ligament, at the top of 
the intertubercular groove, transmits the tendon of the long 
head of the biceps ; the tendon is enclosed in a tubular pro- 
longation of the synovial membrane which surrounds it and 
lines the groove (Fig. 51). 

Transverse Humeral Ligament. — This is an important 
retinaculum that holds the tendon of the long head of the 
biceps in place in the upper part of the intertubercular groove. 
It is attached to the two tubercles of the humerus, and bridges 
across the groove as far down as the level of the epiphysial 
line. 

^ Accessory Bands, — The fibrous capsule is thickened in 
certain places by bands of fibres which pass from the scapula 
to the humerus. One of them — the coraco-humeral ligament 
— can be seen from the exterior ; it is a wide, strong band on 
the upper surface of the joint, and is more or less completely 
incorporated in the capsule. The other three — the gleno- 
humeral ligaments— CBH be seen only from the inside, where 
they may raise ridges of synovial membrane. 

The pectoralis minor occasionally sends a slip through the 
coraco-acromial ligament to fuse with the coraco-humeral 
ligament and, through it, to gain attachment to the humerus. 

The relations of the capsule and the situation of these 
accessory bands are shown in Figs. 50, 51, 52. 
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Fig. S3. — Dissection of Superficial Muscles, Arteries, and Nerves of 
Front of Forearm. 

Part of the radial artery was removed to show some of its deep relations. 
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Fig. 54.— Deep Dissection of Muscles, Vessels, and Nerves of Front of Forearm. 
The division of the brachial artery is slightly lower than usual. 


[Facing p, ng 
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Dissection. — Make a vertical incision through the posterior 
part of the capsule. Turn the head of the humerus aside, and 
note if the gleno-humeral ligaments make their presence seen. 
Then, complete the division of the capsule, cut the long tendon 
of the biceps, and pull the humerus and scapula apart. 

Lab rum Glenoidale. — The labrum is the dense, fibro- 
cartilaginous lip which is attached to the rim of the glenoid 
cavity and serves to deepen and widen the socket. Its 
intimate connexion with the capsule can now be studied. 

Tendon of Long Head of Biceps . — This tendon is an im- 
portant factor in the mechanism of the shoulder joint. Traced 
from below, it enters the joint through the opening between 
the two tubercles of the humerus, and is prolonged over the 
head of the bone to the apex of the glenoid cavity, where it is 
attached chiefly to the bone but partly blends with the 
labrum. By its position within the capsule and in the deep 
sulcus between the tubercles of the humerus, it serves to 
keep the head of the bone in place, and to steady it in the 
various movements at the shoulder joint. 

Synovial Membrane. — The synovial membrane lines the 
fibrous capsule, and is reflected from it upon the neck of 
the humerus as far as the articular margin of the head. Its 
protrusion to form the subscapular bursa has already been 
noticed. The tendon of the biceps, as it traverses the joint, 
is enveloped in a sheath of the membrane ; this sheath passes 
out with the tendon and lines the intertubercular groove 
(Fig. si). 

Articular Surfaces. — The cartilage of the head of the humerus is 
thickest in the centre and thins towards the edges. In the glenoid 
cavity the reverse of this will be seen, if the cartilage is incised. 

Movements at the Shoulder Joint. — The shoulder is a ball-and- 
socket joint, and consequently movement in every direction is permitted, 
viz. — (i) flexion., or forward movement; (2) extension,^ or backward 
movement; (3) abduction \ (4) adduction. By combination of the 
angular movements, circumduction is produced. The muscles inserted 
into the tuberosities act mainly in steadying and preventing displacement 
of the head of the humerus ; while the main effectors of these movements 
are inserted farther from the joint. Rotation of the humerus, to the 
extent of quarter of a circle, occurs also. 

The range of movement of the limb as a whole depends upon move- 
ments of the shoulder girdle, which are invariably associated with move- 
ments at the shoulder joint. In abducting the arm to the horizontal 
position, for example, and then raising it above the head, it is not the 
case that the humerus moves only in the first phase and the scapula in 
the second. The movements at shoulder joint and of shoulder girdle are 
associated throughout (Cathcart). Radio^aphs taken in different phases 
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of the action (Figs. 38, 39) demonstrate this association, and it has been 
shown that there is continuous movement of the scapula on the chest wall, 
and of the humerus at the shoulder joint (R. D. Lockhart). The move- 
ment of the humerus includes considerable lateral rotation (C, P. Martin), 
only if the arm is abducted at right angles to the trunk. If it is raised 
in the natural position in the plane of the scapula — a combination of 
pure flexion and abduction relative to the trunk — there is no rotation ; 
and in that plane the arm can be easily raised much higher above the 
head (T. B. Johnston). 


FOREARM AND HAND 

Before proceeding with the dissection, review the surface- 
anatomy of the forearm and hand (p. 66), the arrangement of 
the superficial veins (p. 72), and the cutaneous nerves (p. 77). 


Front and Medial Border of Forearm 

In this dissection the structures to be displayed are the 
radial and ulnar arteries, the median, ulnar and radial nerves, 
and the group of pronator and flexor muscles. 


Dissection. — Make two incisions through the deep fascia : 
(i) a transverse incision _ along the upper border of the flexor 
retinaculum; (2) a longitudinal incision from the apex of the 
cubital fossa to the transverse incision. 


As the transverse incision is made, be careful not to injure the 
structures that are immediately subjacent to the deep fascia. 

Turn the two flaps to the sides, dividing the septa which pass 
from their deep surfaces between the adjacent muscles. Both 
flaps can be reflected to the posterior border of the ulna, but, for 
the present, do not reflect the lateral flap beyond the radial border 
of the forearm. Near the elbow, where the muscles gain addi- 
tional origin from the fascia, leave the fascia in siiu^ for attempts 
to remove it will result only in laceration of the muscles. 


Muscles of Front of Forearm. — These muscles are 
the flexors of the wrist and digits and the pronators of 
the forearm, and are arranged in a superficial and a deep 
group. ^ 


In the superficial group, there are the pronator teres, the 
carpi radialis, the palmaris longus,^and the fiexor carpi 
u^aris (m that order from the lateral to the medial side), and 
also the flexor digitorum superficialis, which, however, is in a 
deeper plane, and comes to the surface only partially 

Identify these five muscles at once by reference to Fig < v 
they extend distally from the medial epicondyle. The pro- 
nator teres ends at the middle of the radius. The flexor carpi 
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radialis passes to the medial part of the ball of the thumb, 
and disappears there. The palmaris longus (if present) lies 
close along the medial side of the flexor carpi radialis. The 
flexor carpi ulnaris descends along the medial border of the 
forearm to the pisiform bone. The main part of the flexor 
digitorum superficialis is under cover of the other muscles, but 
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Fig. 55- — Section through Upper Third of Left Forearm. 


in the distal part of the forearm, part of it appears between 
the palmaris longus and the flexor carpi ulnaris. 

The deep group is composed of three muscles, placed in 
contact with the bones and interosseous membrane, viz., the 
flexor digitorum jprofundus in relation to the ulna, the flexor 
poilicis longus in relation to the radius, and the pronator 
qUadratus closely applied to the distal parts of both bones. 

The hrachio-radialis muscle, though it belongs to the 
extensor group (p. 152), lies in the lateral part of the front 
of the forearm and is functionally a flexor of the elbow (see 
p. 156). It extends from the lateral supracondylar ridge of 
the humerus to the distal end of the radius and it should be 
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dissected at this stage with the radial artery and the radial 
nerve. Its description will be found with the other members 
of its group (p. 156). 

Dissection,— the brachio-radialis from end to end. Two 
muscles overlie its distal part — the abductor pollicis longus 
and extensor pollicis brevis. Push them aside, taking care not to 
injure the radial nerve. Having cleaned the brachio-radialis, 
pull it aside and clean the radial nerve and the radial artery and 
its branches. 

Radial Artery. — This is the smaller of the two terminal 
branches of the brachial artery, but its direction gives it the 
appearance of being the continuation of the parent trunk in 
the forearm. It takes origin in the cubital fossa opposite the 
neck of the radius, and it descends in the lateral part of the 
front of the limb until it reaches the distal end of the radius. 
There, it turns round the lateral border of the wrist and leaves 
the present dissection (Figs. 57, 81). 

Relations in Forearm , — Throughout its whole length it is 
closely accompanied by vencB comitantes. At first, it lies 
between the pronator teres and the brachio-radialis, and is 
overlapped to a variable extent on the lateral side by the 
fleshy belly of the brachio-radialis (Fig. 53). Lower down, 
the brachio-radialis is on its lateral side, and the flexor carpi 
radialis on its medial side ; and so remain as far as the wrist. 
Where the muscles mentioned are fleshy, the artery lies at 
some depth from the surface ; but when their tendons appear 
it assumes a superficial position, and is covered merely by the 
skin and the fasciae. The radial nerve lies along its lateral 
side in the middle third of the forearm ; higher up, the nerve 
is separated from the vessel by a slight interval ; and, 
distally, the nerve leaves the artery and turns round the lateral 
margin of the forearm, under cover of the tendon of the 
brachio-radialis. 

Posteriorly,, the radial artery rests chiefly on the muscles 
which clothe and find attachment to the front of the radius. 
At its origin, it rests upon the tendon of the bict^ps brachii ; 
and then, in succession, it lies in front of the supinator, with 
soirie adipose tissue intervening, the pronator teres, the radial 
head of the flexor digitorum superficialis, the flexor pollicis 
longus, ^ the pronator quadratus, and, lastly, the distal end of 
the radius. 

The radial artery is usually selected for feeling the pulse. When the 
tips of the fingers are placed upon the distal part of the forearm a little 
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Fig. 56. — Radiograph of Hand in which the Arteries were injected 
with radio-opaque material (from positive print). Cf. Fig. 68. 
The superficial palmar arch is irregular and appears to be com- 
pleted by a branch of the princeps polHcis artery. 
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lateral to the tendon of the flexor carpi radialis in the living person, 
the pulsations of the vessel can readily be felt. 

Branches in Forearm . — The muscular branches are 
numerous; they arise at irregular points, mainly in the 
upper part of its course in the forearm (Figs. 54, 81). 

The radial recurrent artery takes origin close to the 
beginning of the radial artery. It runs upwards to anastomose 
with the anterior branch of the profunda brachii artery in 
front of the lateral epicondyle. 

The superficial palmar artery., smaU and variable, arises a 
short distance above the wrist, and ends in the thenar muscles. 
It may, however, continue into the pahn and take part in 
forming the superficial palmar arch. 

The anterior carpal artery is a small branch that runs 
medially on the distal end of the radius. 

Radial and Posterior Interosseous Nerves. — The 
deep branch of the radial nerve springs from the main trunk 
at the level of the lateral epicondyle of the humerus and 
descends in front of the capitulum and lateral part of the head 
of the radius under cover of the brachio-radialis. It gives 
branches to the extensor carpi radialis brevis and the supinator, 
and then disappears into the supinator to reappear in the back 
of the forearm as iht posterior interosseous nerve. 

The radial nerve leaves the upper arm by descending 
in front of the lateral part of the elbow joint. In the forearm, 
it lies for a great part of its course under cover of the brachio- 
radialis, coming into relation with the lateral side of the radial 
artery in the middle third of the forearm. In the distal third, 
it leaves the artery, inclines backwards, appears at the posterior 
border of the tendon of the brachio-radialis, pierces the deep 
fascia about two inches above the wrist, and descends across 
the abductor pollicis longus and extensor pollicis brevis into 
the hand, where it has been examined already. It gives off 
no branches in the forearm. 

Dissection . — Before you begin to clean the superficial flexor 
muscles, make an attempt to demonstrate the synovial sheaths 
of the flexor tendons ; their upper parts are under cover of the 
deep fascia above the flexor retinaculum. They are the common 
sheath of the superficial and deep’ flexors of the fingers, the sheath 
of the flexor pollicis longus and the sheath of the flexor carpi 
radialis. 

If the sheaths are uninjured they can be distended with 
air by means of a blowpipe, or by liquid forced in through a 
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are double-walled tubes, with the space between the two walls 
— the so-called cavity of the sheath — closed at the ends. 
The cavity of the sheath is a capillary space only, and it 
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than a tube ; and it is invaginated by the tendons from the 
lateral side (Fig. 59). 

When a sheath becomes inflamed the adjacent surfaces of 
its two walls are at first roughened, and when the tendon 
moves, there is friction and pain. When the fluid between 
the two walls increases in amount, the sheath becomes dis- 
tended as if it had been injected, and its position becomes 
apparent. At the same time the friction ceases, but the dis- 
tension of the walls, too, is painful as it stretches the nerves. 

Tendons of flexor digitorum superficial is 



Tendons of flexor digitorum profundus 


Big. 59. Diagram of Synovial Sheaths behind Flexor Retinaculum. 


Dissection. Clean the muscles that arise from the medial 
epicondyle, and be careful not to damage their nerves, which enter 
them (with the exception of the flexor carpi ulnaris) from the 
median nerve in the cubital fossa. 

Begin ^th the pronator teres. Clean it from end to end 
pushing aside the muscles that cover its insertion, and be careful 
not to injure the radial origin of the flexor digitorum superficialis, 
behind its lower part. Separate the pronator teres 
Cut the head of the pronator that 
anses from the medial epicondyle. Turn the lower part down- 
head— a slender slip behind the median 
nerve^nd follow it upwards to the coronoid process of the ulna. 

radiofisdown to the flexor retinaculum ; 
and clean the palmans longus down to its insertion into the 

oorpi ulnaris— arst down to the pisiform 
hac fr* addition to its epicondylar origin it 
ntLt "^<1® head that arises from the ulna. Find the iltoar 
e between the two heads at the elbow and, by separating the 
muscle from the palmaris longus and flexor digitorum superficialis 
trace the nerve into the forearm and onwards to the wris^ Secure 

ulnaris, which arise just below the 
elbow, and to the flexor digitorum profundus a little lower down • 
also the cutaneous branches (dorsal'Lranch and i^^HSane^Ss 
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branch, p. 79) that arise from it in the lower half of the forearm. 
Clean the lower half of the ulnar artery (and its branches) as far 
as the wrist; its carpal branches, given off near the wrist, are 
very liable to injury. 

To get a good view of the flexor digitorum superflcialis : — 
Divide the palmaris longus and the flexor carpi radialis at the 
middle of the forearm ; turn their proximal parts upwards and 
separate them from the pronator teres and the superficial flexor 
by splitting the intervening intermuscular septa ; trace the 
median nerve to the point at which it disappears behind the flexor 
digitorum superflcialis. Then, clean the muscle, being careful 
not to injure the part of it that arises from the radius, and its four 
tendons. Pull upon the tendons and note the results. Do not 
follow them farther than the flexor retinaculum at present. 

Superficial Muscles. — The five muscles of the super- 
ficial group are closely associated with each other at the elbow 
— indeed, they arise by a common origin from the front of the 
medial epicondyle. The pronator teres, the flexor digitorum 
superflcialis, and the flexor carpi ulnaris, have secondary 
heads of origin (Figs. 53, 54). 

Pronator Teres. — This muscle crosses the proximal half 
of the front of the forearm obliquely. It arises by two 
heads. 

The humeral head constitutes the chief bulk of the muscle. 
It springs from the medial epicondyle and from the distal 
part of the medial supracondylar ridge. The ulnar head is a 
small slip placed deeply, and it may be recognised from the 
fact that it intervenes between the median nerve and the ulnar 
artery. It arises from the medial border of the coronoid 
process of the ulna (Fig. 61, p. 132), and soon joins the deep 
surface of the humeral head. 

The muscle, thus formed, descends obliquely and ends in 
a tendon which gains insertion into a rough impression on the 
middle of the lateral surface of the radius (Fig. 61). This 
attachment is on the summit of the chief curve of the radius 
— an arrangement which enables the muscle to exercise 
its pronating action at great advantage. It is a pronator 
and flexor of the forearm, and is supplied by the median 
nerve. 

Flexor Carpi Radialis. — The radial flexor of the wrist 
arises chiefly from the medial epicondyle. A short distance be- 
low the middle of the forearm, its fleshy belly gives place to a 
long tendon which, at the wrist, traverses the groove on the 
front of the trapezium in a special compartment at the 
lateral end of the flexor retinaculum (Fig. 59). It is inserted 
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chiefly into the Its 

relations to the flexor retinaculum, anJ also its insertion, will 
be exposed at a later stage of the dissection (p. 171). 

It is a flexor of the wrist and elbow, and an abductor of 
the hand. It is supplied by the median nerve, 

Palmaris Longus. — This long, slender muscle is not 
always present. Its tendon pierces the deep fascia immedi- 
ately above the wrist, and then crosses the flexor retinaculum, 
adhering to it, to be inserted into the apex of the palmar 
aponeurosis. It is supplied by the median nerve j and it is 
a flexor of the wrist and elbow joints. 

Flexor Carpi Ulnaris. — The ulnar flexor of the wrist 
arises by two heads. The humeral head arises from the 
medial epicondyle. The ulnar head arises from the olec- 
ranon and, by a wide aponeurosis^ from the upper two-thirds 
of the posterior border of the ulna. The two heads of origin 
bridge across the interval between the medial epicondyle 
and the olecranon, and between them the ulnar nerve passes 
into the forearm. The tendon appears on the anterior border 
of the muscle, and is inserted into the pisiform bone. 

The flexor carpi ulnaris is supplied by the ulnar nerve. It 
is a flexor and adductor of the hand and a flexor of the 
elbow. 

Flexor Digitorum Superficialis.— This muscle receives 
its name because it is superficial to the flexor profundus ; but 
for the most part it lies deeper than the other superficial 
muscles (Fig. 53). It is a powerful muscle which arises by 
two heads. The humero-ulnar head arises chiefly from the 
medial^ epicondyle and the coronoid process. The radial head 
is a thin sheet that arises from the upper half of the anterior 
border of the radius (Fig. 61). 

Four tendons issue from the fleshy mass ; they enter 
the palm by passing under cover of the flexor retinaculum, 
and go to the medial four digits to be inserted into the 
mddle phdai^. Their insertions will be seen later; but, 
in the meantime, note that, for an inch above the wrist, 
they are enveloped by the synovial sheath, and also that 
they lie in pairs — the tendons to the ring and middle 
fingers being placed in front of those for the index and 
little fingers. 

The flexor digitorum superficialis is supplied by the median 
nerve, Tt is a flexor of the first interphalangeal joints of 
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the fingers, the metacarpo-phalangeal joints, and the wrist 
joint. 


Dissection . — Divide the radial head from the main mass of 
the flexor digitonam superficialis and separate the two portions. 
Detach the median nerve from the deep surface of the muscle, 
and trace it downwards. Secure its palmar cutaneous branch 
near the wrist, and look for a branch it may give to the lower 
part of the superficial flexor. 

Clean the flexor pollicis longus and the flexor digitorum pro- 
fundus, taking care of their nerves; and complete the cleaning 
of the ulnar artery. 

Return to the median nerve in the cubital fossa. Trace its 
branches to neighbouring muscles. Follow it downwards and 
secure the anterior interosseous nerve, which springs from the 
median as it passes between the heads of the pronator teres. 
Find the common interosseous artery, which arises from the ulnar 
an inch below its origin, and soon divides into the anterior and 
posterior interosseous arteries. The posterior branch passes 
backwards out of this dissection. Separate the flexor pollicis and 
flexor profundus, and trace the anterior interosseous artery and 
nerve downwards to the pronator quadratus — taking care of the 
branches of the nerve. Clean the pronator quadratus. 

Ulnar Artery. — This is the larger of the two terminal 
branches of the brachial trunk. It takes origin, in the cubital 
fossa, at the level of the neck of the radius (Fig. 81). In the 
upper third of the forearm it passes obliquely downwards and 
medially, and then it proceeds straight down to the wrist. It 
pierces the deep fascia immediately above the flexor retin- 
aculum, and passes on to the front of it, where it gives off 
a deep palmar branch and then becomes the superficial palmar 
arch (Fig. 57). 

Relations . — Throughout its entire course it is accompanied 
by two vencz comiiantes. In the upper, oblique portion of its 
course, the vessel is deeply placed, and is crossed by both 
heads of the pronator teres, the flexor carpi radialis, the 
palmaris longus, the flexor digitorum superficialis and the 
median nerve (Fig. 54). Its lower, vertical part is overlapped 
medially by the flexor carpi ulnaris, but a short distance above 
the wrist it comes nearer the surface, and lies behind the deep 
fascia in the interval between the tendon of the flexor carpi 
ulnaris and the tendons of the flexor superficialis. It has im- 
portant relations to the median and ulnar nerves (pp. 13 1, 133). 

In the cubital fossa, the ulnar artery rests on the brachi- 
alis ; from there to the wrist, it lies on the flexor digitorum 
profundus ; at the wrist, it lies on the flexor retinaculum. 

VOL. I — 9 
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Branches of Ulnar Artery in Forearm . — In addition to 
muscular branches^ there are several that are named. 

The ulnar recurrent arteries, anterior and posterior, arise 
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near the elbow and anastomose with branches of the brachial 
artery on the front and back of the medial epicondyle. 

The common interosseous artery is a short, wide trunk 
which takes origin below the recurrent branches, about one 
inch from the commencement of the ulnar artery. It passes 
backwards to the upper margin of the interosseous membrane, 
where it divides. 

The posterior interosseous artery passes backwards above 
the interosseous membrane to the back of the forearm, where 
it will be dissected at a later period. 

The anterior interosseous artery descends over the front 
of the interosseous membrane, between the flexor pollicis 
longus and the flexor digitorum profundus. At the upper 
border of the pronator quadratus, it pierces the interosseous 
membrane and passes to the back of the forearm, where it 
will be seen later. In addition to muscular twigs, it supplies 
nutrient arteries to the radius and the ulna, and gives off 
the median artery — long and slender — ^which accompanies 
the median nerve. 

The carpal branches of the ulnar artery are small arteries 
that arise near the wrist. They anastomose with correspond- 
ing branches of the radial artery in the formation of anterior 
and posterior carpal arches. 

Ulnar Nerve. — The ulnar nerve arises in the axilla 
from the medial cord of the brachial plexus, descends through 
the medial part of the upper arm to the back of the medial 
epicondyle, and passes between the heads of the flexor carpi 
ulnaris to enter the forearm. 

Course and Relations in Forearm. — It descends in the 
medial part of the front of the forearm, lying upon the flexor 
digitorum profxmdus, under cover of the flexor carpi ulnaris. 
Near the pisiform bone, it pierces the deep fascia at the lateral 
side of the flexor carpi ulnaris, and leaves the forearm by 
passing on to the front of the flexor retinaculum ; and it ends 
on the retinaculum by dividing into two terminal branches 
— a superficial and a deep. 

At the elbow, the ulnar nerve is separated from the ulnar 
artery by a wide interval ; but, as they descend in the upper 
third of the forearm, the artery approaches the nerve, and, 
in the lower two-thirds, is closely applied to its lateral side. 

Branches in Forearm. — The ulnar nerve gives off no 
branches till it reaches the forearm, where it supplies articular 
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branches to the 
elbow joint ; mus- 
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flexor carpi ulnar- 
is and the medial 
half of the flexor 
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fundus; and the 
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at first on the medial side and then on the front, and passes 
in front of the elbow joint into the forearm (p. 99). 

Course and Relations in Forearm. — In the cubital fossa, 
the median nerve lies in front of the brachialis at the medial 
side first of the brachial and then of the ulnar artery. It 
leaves the fossa by passing between the two heads of the 
pronator teres, and as it does so it crosses in front of the ulnar 
artery, but is separaCted from it by the ulnar head of the 
muscle. From that point the median nerve descends through 
' the middle of the front of the forearm between the two flexors 
of the digits — adhering to the deep surface of the superficial 
flexor. Near the wrist, it winds round the lateral side of its 
tendons on to the front of them, and it then lies opposite the 
interval between the tendons of the palmaris longus and flexor 
carpi radialis (Fig. 53). 

It leaves the forearm by entering the carpal tunnel behind 
the flexor retinaculum with the tendons of the flexor super- 
ficialis ; and it ends behind the retinaculum, near its distal 
border, by dividing into two terminal branches — a lateral 
and a medial. 

Branches in Forearm. — Like the ulnar nerve, the median 
nerve gives off no branches in the upper arm. In the cubital 
fossa, it sends branches from its medial side to four muscles, 
namely, pronator teres^ flexor carpi radialis^ palmaris and 
flexor digitorum superficialis. As it leaves the fossa, it gives 
off the anterior interosseous nerve. In the distal half of the 
forearm, it may give another branch to the flexor superficialis, 
and, near the wrist, its palmar cutaneous branch springs 
from it (p. 79). 

Dissection. — The anterior interosseous nerve has been traced 
down to the pronator quadratus. Now, divide the pronator quad- 
ratus by a vertical cut through its middle, and turn the two 
parts aside. Secure the branches that the anterior interosseous 
nerve gives to the muscle, and then trace the nerve down to the 
front of the wrist joint. 

Deep Structures of Front of Forearm. — These are 
the anterior interosseous vessels and nerve, the flexor digi- 
torum profundus, the flexor pollicis longus and the pronator 
quadratus. 

The anterior interosseous artery has been studied (p. 131). 
Anterior Interosseous Nerve. — This is a branch of the 
median nerve, and arises as the median nerve emerges from 
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between the two heads of the pronator teres. It descends over 
the front of the interosseous membrane — at first between 
the flexor profundus and the flexor longus pollicis, and then 
behind the pronator quadratus — and runs onwards to the front 
of the wnst joint. It gives muscular branches to those three 
muscles, and articular branches to the inferior radio-ulnar 
and wrist joints. 

Flexor. Digitorum Profundus.— The deep flexor of the 
fingers is a long, thick muscle that lies deeply in the front of 
the forearm ; it lies also, more superficially, on the medial 
border and the back of the forearm, for it is on the medial side 
of the ulna as well as on the front of it. Examine the back 
of your forearm, and identify the posterior border of the ulna. 
The fleshy mass at the medial side of the groove that marks 
that border is the flexor profundus covered with the apo- 
neurosis of the flexor carpi ulnaris. Place the fingers of your 
left hand on that mass on the back of the right forearm ; close 
the right fist, and feel the muscle hardening as it contracts to 
flex the fingers. 


The chief origin of the muscle is from the upper three- 
fourths of the medial and anterior surfaces of the ulna. The 
fleshy belly becomes a thick tendinous mass which divides 
into four tendons— one for each finger— but only the tendon 
tor the forefinger becomes separate and distinct in the forearm. 
1 he tendons pass through the carpal tunnel into the palm • 
and each is mserted into the terminal phalanx of a finger ’ 
The flexor digitorum profundus is supplied by the anterior 
interosseous branch of the median and by the ulnar nerve. It 
IS a flexor of all the joints of the fingers, and of the wrist. 

Pollicis Longus.-The long flexor of the thumb 
wn S forearm, taking origin chiefly from the upper 
two-thirds of the front of the radius. A rounded tendon 

iS^theTato^ 

“ I- 

It is supplied, by the anterior interosseous nerve. It is a 
■ P^oi^r ^ of the wrist. 

Pronator Quadratus.-The pronator quadratus lies 

tte ,Suf li ^ ■ "“*,.py“ye “““S » l* i»s«rted into 
me radius It is supplied by the anterior interosseous 
nerve , and its action is implied in its name. 
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Wrist and Palm 

Before proceeding with the dissection of the palm, the 
student should revise its surface-anatomy (p. 69), the super- 
ficial nerves (pp. 79“3i), and the deep fascia (p. 84). 

The position and function of the palmaris brevis muscle 
should then be reviewed (p. 71). 


Capitate 
Trapezoid 
Scaphoid 
Abductor pollicis brevis \ ^ 

Trapezium 

Opponens pollicis ^ 

Abductor pollicis longusj 


Flexor carpi radialis 


Lunate 



M.i. 

Adductor pollicis 


Hamate 
Triquetral 
Flexor carpi ulnaris 
Pisiform 

Abductor digiti minimi 
Flexor digiti 
minimi 

Flexor carpi ulnaris 

Opponens digiti 
minimi 


Palmar interossei 


Fig. 62. — Palmar Surface of Bones of Carpus and Metacarpus 
with Muscular Attachments mapped out. 


Palmaris Brevis. — This is a thin, subcutaneous muscle 
thatTies across the proximal inch of the hypothenar eminence, 
concealing the termination of the ulnar artery and nerve. It 
arises from the flexor retinaculum and the palmar aponeurosis, 
and is inserted into the skin of the ulnar border of the hand. 
It is supplied by the superficial terminal branch of the ulnar 
nerved Its action in deepening the “ cup ” of the palm has 
been already noted (p. 71) ; assisting the flexors of the digits, 
it enables the hand to take a firmer grip, for it raises up a 
cushion of skin and fascia on the hypothenar eminence, and 
prevents it from being flattened under pressure. 
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Dissection.— ReRsct the palmaris brevis towards its origin, 
and secure its nerve of supply. Remove the deep fascia from the 
hypothenar muscles. Clean the ulnar artery till it disappears 
behind the palmar aponeurosis ; and secure its deep palmar 
branch, which sinks backwards between the hypothenar inuscles. 
Trace the terminal branches of the ulnarnerve-the superficial to 
its subdivision into the palmar digital branches ( dissected alre^y ) , 
and the deep branch into the cleft between the two superficial 
muscles of the hypothenar eminence, securing its branches to 
those two muscles and to the deeper muscle, of the eminence. 
Then, separate and clean those three muscles, avoiding injury 
to the nerves. 


Short Muscles of Little Finger.— The three short 
musclesDt the little finger make up the hypothenar eminence 
or ball of the little finger. They are the abductor, the flexor, 
and the opponens. The abductor lies along the medial side 
of the flexor, and the opponens is deep to both. They arc all 
supplied by the deep branch of the ulnar nerve. 

These muscles have a more or less common origin from 
the pisiform bone (abductor), the hook of the hamate and the 
mediarpaft of the flexor retinaculum (flexor and opponens). 
The abductor is inserted into the medial side of the base of 
the proximal phalanx of the little finger. flexor is vari- 
able in size, and is inserted with the abductor. It is partly 
fused with the abductor, and may not be easily separated 
from the opponens. The opponens lies on a deeper plane, 
and is inserted into the whole length of the medial part of 
the front of the fifth metacarpal bone. 

These muscles should be compared with the corresponding 
short muscles of the thumb (p. 148). 

Dissection, — Separate the apex of the palmar aponeurosis 
from the tendon of the palmaris longus and from the flexor 
retinaculum, and define the distal margin of the retinaculum. 
Then, reflect the aponeurosis towards the roots of the fingers. 
Do not fail to note that, from its medial and lateral margins, septa 
pass backwards into the palm. Divide these septa, and continue 
the reflexion until the deep surfaces of the processes which pass 
to the fingers are fully e>^osed. Note that, at the roots of the 
fingers, each process divides into two slips. Clean these two slips, 
and note their connexions with the fibrous flexor sheath and with 
more deeply placed ligaments. 


Palmar Aponeurosis. — This dense, strong fibrous sheet 
underlies the superficial fascia of the middle part of the palm, 
and protects the tendons and the chief vessels and nerves 
which are proceeding to the fingers. It is composed of strong 
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longitudinal fibres mixed with transverse fibres which bind 
them together. 


Palmaris longus 
Flexor carpi ulnaris' 


Ulnar artery. 

Flexor retinaculum 
Pisiform bone 
Palmaris longus — 
Palmaris bre.vi?; 

Abductor digiti minimi 
Flexor digiti minimi 
Palmar aponeurosis- 


4th lumbrical, with 
digital artery and 
nerves 

3rd lumbrical, with 
digital artery and 
nerves 

Superficial transverse 
ligament 



Flexor dig. superficialis 

Brachio-radialis 
'Flexor carpi radialis 
Radial artery 
Median nerve 

1 - — Abductor pollicis longus 
Superficial palmar artery 
Opponens pollicis 

Abductor pollicis brevis 
Flexor pollicis brevis 


I St lumbrical, with 
digital nerve and 
arteria radialis indicis 


2nd lumbrical, with digital 
artery and nerve 


Fig. 63.— Superficial Dissection of Palm. The deep fascia has been 
removed from the thenar and hypothenar eminences. 


It is triangular in outline. Its apex is situated at the distal 
border of the flexor retinaculum. There, its deeper fibres 
fuse with the retinaculum, while the superficial fibres are 
continuous with the tendon of the palmaris longus. 
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Its lateral and medial margins are continuous with the 
deep fascia that covers the thenar and hypothenar muscles ; 
and, from each margin, a septum is sent backwards into 
the palm to fuse with the fascia on the muscles that lie 
deeply in the palm. These two septa separate the thenar and 
hypothenar muscles from the long flexor tendons of the 
fingers. 

The base of the aponeurosis is opposite the distal parts of 
the metacarpal bones. It divides into four processes — one 
for each finger. Each process passes towards the root of a 
digit and divides into two slips. The slips diverge from each 
other and curve backwards. Their distal borders are con- 
tinuous with the fibrous flexor sheath of the digit ; their ends 
fuse with the deep fascia on the back of the digit and with 
strong bands called the deep transverse ligaments of the 
palm. 


A progressive shortening of the medial part of the palmar aponeurosis 
is known as Dupuytreris Contraction ; it produces flexion of the ring and 
little fingers, and is a chronic condition that requires surgical treatment. 


Fascial Planes and Compartments of Palm (Fig. 56). 
—The two septa which pass from the margins of the palmar 
aponeurosis into the depths of the palm join the fascia on 
deeper muscles — the medial interosseous muscles and the 
adductor of the thumb ; and the two heads of the adductor 
are separated from the interossei of the lateral two inter- 
osseous spaces by another layer of fascia. There are, there- 
fore, four main fascial compartments in the palm : — 


I, A lateral compartment which contains the thenar muscles. 

3. A medial compartment which contains the hypothenar muscles. 

3. An mtermediate compartment, separated into [a) a superficial part 

which contains the superficial palmar arch and its branches and 
branches of the median and ulnar nerves, and ib) a deeper part with 
the flexor tendons and their sheaths. 

4. An adductor compartment which contains the adductor pollicis. 


When wounds of the fingers or hand become infected, 
there may be efliision of serum or the formation of pus in the 
fascial plane deep to the flexor tendons (Fig, 56). That plane 
then becomes loosened to form the “ fascial spaces recog- 
nised by the surgeon (p. 150). ^ 


palmar arch and the four 
digital Ranches which it gives to the fingers. 

Find the terminal branches of the median nerve at the lower 
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border of the flexor retinacxilum. Follow the lateral branch first. 
Secure the stout branch that it gives to the thenar muscles, and 
follow it to the point where it disappears behind the lateral muscle. 
Then, trace the digital nerves to the thumb and forefinger, and 
secure the branch of the latter to a slender slip of muscle called 
the first lumbrical muscle. Now, follow the two digital nerves 
into which the medial branch divides ; do so with care, for the 
lateral one gives a branch to the second lumbrical muscle^ and the 
other communicates with the nearest digital branch of the ulnar 
nerve. 

Superficial Palmar Arch. — The term superficial palmar 
arch is applied to an arterial arcade which lies immediately 
subjacent to the palmar aponeurosis, its most distal point being 
situated at the level of the distal border of the fully abducted 
thumb. It is the continuation of the ulnar artery after that 
artery has given off its deep branch. It begins therefore on 
the flexor retinaculum immediately below the level of the 
pisiform bone. It first descends across the medial side of the 
apex of the hook of the os hamatum, behind the palmaris 
brevis ; but, a short distance distal to the hook, it turns 
laterally, pierces the medial septum of the palm, crosses 
behind the palmar aponeurosis (Fig. 56), and unites with 
one or other of the branches of the radial artery (Figs. 64, 68). 
The arch lies on the digital branches of the median nerve and 
the flexor tendons. 

Branches , — The arch gives off small twigs to the adjacent 
tendons and fascia, but its chief branches are the four digital 
arteries which spring from its convexity. The first of the 
four remains undivided. It runs to the medial border of the 
little finger, along which it passes to the terminal phalanx. 
The other three branches — second, third, fourth — pass towards 
the three interdigital clefts, and each divides, at the level 
of the bases of the first phalanges, into two branches, which 
supply the sides of the adjacent fingers (Figs. 57, 64, 68). 

Opposite the terminal phalanx, the two arteries of each finger join to 
form an arch from which a great number of fine branches are distributed 
to the pulp of the finger and to the bed upon which the nail rests. 

At the interdigital clefts the digital arteries are joined by the corre- 
sponding palmar metacarpal arteries from the deep palmar arch. 

Median Nerve. — ^This nerve was traced as far as the 
flexor retinaculum when the front of the forearm was dissected. 
As it descends into the palm of the hand, it lies behind 
the flexor retinaculum, in front of the tendons of the flexor 
digitorum superficialis, or along their lateral margin (Fig. 59), 
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and in close relation with their synovial sheath. Near the 
distal border of the retinaculum, it splits into a lateral and a 
medial division. 

The lateral division is the smaller. It gives ojQF a branch 


Flexor carpi ulnaris 


Ulnar artery. 


Dorsal branch of ulnar nerve _ 


Deep branch of ulnar nerve.- 

Abductor digiti minimi 
Deep branch of ulnar artery 

Superficial part of ulnar nerve-^ 

Opponens digiti minimi M 

Abductor digiti ^/i 

minimi 

Flexor digiti 
4th lumbrical 






It gives off a branch 

— Flexor cligitorum superficialis 
—Flexor carpi radialis 

— Median nerve 

— Radial artery 

— Superficial palmar artery 
—Flexor retinaculum 

p Abductor pollicis longus 

Abductor pollicis brevis 
.Oppnncns pollicis 
.Median nerve 

||H||^__Flexor pollicis brevis 
^®W/^Bp^Supcrficial palmar arch 


3rd lumbrical 


I St lumbrical 


and lumbrical 


Removal or Palmar Aponeurosis. In 

orisrin^from ** ‘f princeps pollicis arteries took 

origin from the superficial palmar arch. 

which supphes the abductor brevis, the opponens and the 
exor brevis of the thumb. It then divides into three digital 
branches; two of them go to the sides of the thumb; the 
third _^s to the radial side of the index finger and, on its 
gives a tmg to the first lumbrical muscle. 

The medta! division divides into two branches. One runs 
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towards the cleft between the index and middle fingers and 
divides to supply the adjacent sides of those fingers ; before 
it divides, it gives a branch to the second lumbrical muscle. 
The other gives a communicating twig to the lateral digital 
branch of the ulnar nerve, and divides to supply the adjacent 
sides of the middle and ring digits. It sometimes gives a 
branch to the third lumbrical muscle. 

In the palm, the digital' branches of the median nerve are 
behind the superficial palmar arch and its digital branches ; 
but, as they approach the fingers, they cross the digital 
arteries to lie in front of them on the fingers. Note also that 
the digital nerves divide at a higher level than the arteries do. 
Their distribution in the digits is described on p. 81. 

Ulnar Ne^e.r— The ulnar nerve enters the hand by 
passing on to the front of the flexor retinaculum close to the 
lateral side of the pisiform bone ; it divides there into two 
terminal branches — a superficial and a deep. 

branch passes to the medial side of the hook of 
the os hamatum, and then dips deeply into the palm, with the 
deep branch of the ulnar artery, through the cleft between 
the abductor and the flexor of the little finger. It supplies 
the short muscles of the little finger as it passes between them, 
and afterwards gives branches to numerous other muscles. 
Its further course and distribution will be seen when the deep 
part of the palm is dissected (p. 148). 

The superficial branch descends under cover of the palmaris 
brevis, to which it gives a twig of supply, and divides into 
tv 0 digital branches. The medial of the two branches passes 
to the medial side of the little finger. The lateral branch is 
joined by a communicating branch from the nearest digital 
branch of the median nerve, and then divides into two 
branches which supply the adjacent sides of the ring and 
little fingers (p. 81). 

Dissection . — Remove the deep fascia from the muscles of 
the thenar eminence, but preserve their nerve of supply. Two 
muscles are then exposed — the abductor and flexor poUicis brevis. 
The abductor is the lateral muscle ; pass the handle of the 
scalpel behind its lateral border and lift it from the opponens 
pollicis. Then, divide the abductor, and turn the two parts 
upwards and downwards. The opponens is then exposed, and 
must be cleaned. 

Next, divide the short flexor at its middle and reflect it towards 
its ends. That will bring into view part of the adductor pollicis^ 
emerging from behind the flexor tendons ; and, along the medial 
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border of the opponens poUicis, the tendon of the flexor pollicis 
longus will be seen ; do not injure its synovial sAe^th- 

At this stage, re-examine the synovial sheaths of the flexor 
tendons by inflation or with a blunt probe (see p. 123). 


Flexor Retinac,iilum.^Examine this band thoroughly 
before^'^u" divide 'it to expose the portions of the flexor 
tendons that lie behind it. 

It is a thick, dense, flbrous band which stretches across the 
concavity of the carpus and converts it into an osteo-fibrous 
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Fig. 65.— Transverse Section through Forearm above Flexor Retinaculum. 
Showing the relation of the Synovial Sheaths to the Tendons. 


tximiel for the passage of the flexor tendons into the palm. 
At the sides, it is attached to the piers of the carpal arch, viz. — 
on the lateral side to the tubercle of the scaphoid bone and 
the front of the trapezium ; on the medial side to the pisiform 
and the hook of the hamate. The attachment to the trapezium 
is chiefly to the crest at the lateral side of the groove on the 
front of the bone ; but it sends a process also to the medial 
margin of the groove. In that way, it converts the groove 
into a canal which transmits the flexor carpi radialis tendon 
and is lined with its synovial sheath. 

The proximal margin of the retinaculum is continuous with 
the deep fascia of the forearm, and its distal border is con- 
nected with the palmar aponeurosis. 

The retinaculum is partly concealed by the thenar and 



FIBROUS FLEXOR SHEATHS 


143 


hypothenar muscles that arise from it, and by five structures 
that descend on to its surface : — (i) the ulnar nerve ^ close 
to the pisiform bone; (2) the ulnar vessels, on the lateral 
side of the nerve ; (3) the palmar cutaneous branch of the 
ulnar nerve, lateral to the vessels ; if) palmaris longus tendon, 
at the middle of the retinaculum ; and (5) ih.t palmar cutaneous 
branch of the median nerve, at the lateral side of the tendon. 

The tunnel which the flexor retinaculum forms with the 


Palmaris longus 
Median nerve 
Flexor pollicis longus 
Superficial palmar artery 


Flexor retinaculum 
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Short muscles of thumb 
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Fig. 66. — Transverse Section at the level of Distal Row of Carpal Bones. 
Besides the Flexor Pollicis Longus and the Median Nerve, which are 
labelled, the tendons of the two Flexors (superficial and deep) of the Digits 
are seen in the Carpal Tunnel. Note that the sheath of Flexor Pollicis 
Longus is continuous with the common sheath at this level. 


concavity of the carpus transmits the tendons of the superficial 
and deep flexors of the digits, flexor pollicis longus and the 
median nerve. 

Dissection . — Clean the fibrous sheaths of the flexor tendons 
of the fingers and the thumb. 

Fibrous Flexor Sheaths. — The fibrous flexor sheaths 
are simply the deep fascia of the fronts of the digits greatly 
condensed in order to hold the flexor tendons in contact with 
the palmar surfaces of the phalanges and the joints during 
flexion of the digits. Each sheath is an elongated plate 
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curved round the front and sides of the flexor tendons. Its 
edges are attached to the margins of the phalanges and the 
margins of the palmar ligaments of the metacarpo-phalangeal 
and interphalangeal joints. Its distal end is attached to the 
palmar surface of the distal phalanx immediately beyond the 
insertion of the flexor profundus tendon. At its proximal 
end, it is continuous with the corresponding slip or process 
of the palmar aponeurosis. It consists chiefly of transverse 
fibres; and it is very dense opposite the phalanges, but is 
thinner and weaker opposite the joints in order that it may 
not interfere with flexion. 

Each sheath, together with the phalanges and the palmar 
ligaments of the joints, forms an osteo-fibrous canal which 
lodges the flexor tendons enclosed in a synovial sheath. In 
a finger, the tendons are the flexor sublimis and profundus ; 
in the thumb, it is flexor pollicis longus alone. 

Dissection , — Leave the fibrous sheath of the middle finger 
intact for revision. Open the other sheaths by longitudinal 
incisions. Evert the two halves of the fibrous sheath, and examine 
the extent and arrangement of the synovial sheath. Lift up 
the tendons and separate them. Examine their insertions ; note 
their relations to each other ; and examine also the slender bands, 
called vincula, which connect the tendons to the phalanges. 

Synovial Sheaths in the Digits. — Each synovial sheath 
extends to the insertion of the tendon into the base of the ter- 
minal phalanx. The sheath of the thumb extends from the 
interphalangeal joint up into the forearm an inch above the 
crease at the wrist. The sheath of the little finger is continuous 
with the common flexor sheath in the palm. The sheaths of 
the other digits extend almost to the middle of the palm, but 
are not continuous with the large sheath (Fig. 58, p. 125). 

Each sheath has two layers. One layer lines the canal ; 
the other covers the tendons, investing each tendon separ- 
ately. They are continuous with each other at the ends of 
the sheath ; their contiguous surfaces are smooth and glisten- 
ing, and are moistened with the film of synovia that fills the 
capillary interval between them. 

Vincula Tendinum. — These are thin fibrous structures that 
pass between the bones and the tendons. They carry blood- 
vessels to the tendons ; and they are covered with synovial 
membrane. They are of two kinds — long and short. The 
vincula brevia are triangular sheets set between the bones and 



WRIST AND PALM 


145 


the tendons at their insertion. The vincula longa are very 
slender bands situated nearer the root of the finger (Fig. 67). 

Dissection . — Open the carpal tunnel by making a vertical 
incision through the middle of the flexor retinaculum. Clean 
the synovial sheaths from the flexor tendons. Separate the 
tendons carefully from one another, and clean the slender slips 
— the lumhrical muscles — which spring from the tendons of the 
flexor digitorum profundus, taking care not to injure their nerves. 
Examine the arrangement of the flexor tendons and the origins 
and insertions of the lumhrical muscles. 


Tendon of Flexor Pollicis Longus. — This tendon 
occupies the lateral part of the carpal tunnel, turns laterally 
in the palm and runs towards the thumb along the 



Fig. 67. — Flexor Tendons of a Finger with Vincula Tendinum, 


lower margin of the thenar eminence between the flexor 
pollicis brevis and adductor pollicis. It enters the fibrous 
flexor sheath at the base of the proximal phalanx, and then 
runs to the base of the terminal phalanx, into which it is 
inserted. 

Flexor Tendons of Fingers. — Deep to the flexor 
retinaculum, the four tendons of the flexor super ficialis are 
arranged in pairs ; those for the little finger and the index lie 
behind those for the ring and middle fingers. Of the tendons 
of the flexor profundus, only that for the index finger is 
distinct and separate ; the other three, as a rule, remain 
united until the tendinous mass emerges from under cover 
of the retinaculum. 

In the palm, the flexor tendons diverge from each other ; 
and two — one from each flexor — go to each of the four fingers. 
The lumbrical muscles and the palmar digital nerves and 
arteries will be seen in the intervals between the tendons as 
they approach the fingers. 

In the fingers, the two flexor tendons run along the palmar 
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surfaces of the phalanges, and are held in position by the 
fibrous flexor sheaths. On the palmar surface of the first 
phalanx, the tendon of the flexor sublimis becomes flattened 
and folded round the subjacent tendon of the flexor profundus. 



It then splits into two parts which pass behind the tendon of 
the flexor profundus, where their reversed edges fuse together 
and partially decussate ; they then diverge again to be 
inserted into the borders of the shaft of the second phalanx. 
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By this special arrangement the tendon of the flexor sublimis 
forms a short tubular passage, which cannot be obliterated 
by tension, through which the tendon of the flexor profundus 
proceeds onwards to the base of the terminal phalanx. In 
each of the four fingers the same arrangement is found ; the 
tendon of the flexor sublimis is inserted by two slips into the 
margins of the palmar surface of the second phalanx, and 
the tendon of the flexor profundus passes through it to be 
inserted into the palmar surface of the base of the terminal 
phalanx. 

Lumbrical Muscles. — The lumbrical muscles are four 
slender fleshy bellies which arise from the radial or adjacent 
sides of the tendons of the flexor digitorum profundus as 
they traverse the palm. Each of them ends in a delicate 
tendon which passes backwards across the radial surface of a 
metacarpo-phalangeal joint, is connected with the expansion 
of the extensor tendon, and is inserted, with the tendon of 
an interosseous muscle, into the base of a terminal phalanx 
(p. 159 and Fig. 78). Their action is explained on p. 160. 

The lateral two lumbrical muscles are supplied on their 
superficial surface by twigs from the digital branches of the 
median nerve for the index finger; the medial two on 
their deep surface by the deep branch of the ulnar nerve ; 
the third lumbrical often receives an additional twig from 
the most medial digital branch of the median nerve. 

Dissection . — Divide the flexor digitorum profundus in the 
forearm, and turn the distal part towards the fingers. As the 
tendons and the lumbrical muscles are raised, secure the fine 
twigs of supply which pass to the medial two lumbricals. 

Now, clean the deep palmar arch and the deep branch of the 
ulnar nerve, and trace the branches of the nerve to the inter- 
osseous muscles and to the adductor pollicis. 

Deep Palmar Arch. — Two arteries take part in the 
arch — the radial and the deep palmar branch of the ulnar. 

The radial plays the chief part. It enters the palm through 
the proximal end of the first interosseous space, between 
the two heads of the first dorsal interosseous muscle. In the 
present stage of dissection, it is seen appearing through the 
cleft between the oblique and transverse heads of the adductor 
pollicis (or through the transverse head), and running medially 
to join the deep branch of the ulnar artery at the base of the 
fifth metacarp^ bone. 
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The arterial arcade, so formed, lies across the metacarpal 
bones immediately distal to their bases. The deep arch is 
therefore about a finger’s breadth nearer the wrist than the 
superficial arch. The convexity of the deep arch is directed 
towards the fingers ; and the deep branch of the ulnar nerve 
lies in its concavity (Figs. 57, 68). 

Its chief branches are three palmar metacarpal arteries^ 
which run towards the interdigital clefts and unite with 
digital branches of the superficial arch. Sometimes these 
metacarpal arteries are large and take the place of the 
corresponding palmar digital arteries. 

Deep Branch of Ulnar Nerve. — This branch springs 
from the parent trunk on the front of the flexor retinaculum, 
and at once gives off a branch that divides to supply the three 
short muscles of the little finger. Accompanied by the deep 
branch of the ulnar artery, it then sinks into the interval 
between the abductor and flexor digiti minimi, and turns 
laterally across the palm, deep to the flexor tendons. Near 
the lateral border of the palm, it breaks up into terminal twigs 
which supply the adductor pollicis and the first dorsal inter- 
osseous muscle. In its course across the palm, it lies along 
the proximal border of the deep palmar arch, and sends three 
fine branches downwards in front of the three interosseous 
spaces. They supply the interosseous muscles in these spaces ; 
and the medial two give branches also to the medial two 
lumbrical muscles. 

The deep branch of the ulnar nerve therefore supplies all 
the muscles of the palm which are medial to the tendon of 
the flexor pollicis longus, except the lateral two lumbrical 
muscles, which are supplied by the median nerve. It is of 
some clinical importance, however, to note that the flexor 
pollicis brevis often receives a branch from the ulnar nerve 
in addition to its branch from the median nerve, or even as 
the sole supply of the muscle. 

Dissection , — Clean the adductor of the thumb and then 

examine the other short muscles of the thumb. 

Short Muscles of Thumb. — Three of the short muscles 
of the thumb have already been dissected. All four are 
now displayed ; and their positions and attachments should 
be studied. Three of the four — the abductor and flexor 
brevis and the opponens— are lateral to the tendon of the 
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flexor pollicis longus and form the ball of the thumb ; they 
are supplied by the median nerve. The fourth muscle — the 
adductor — is medial to that tendon and is supplied by the 
deep branch of the ulnar nerve, which, as noted above, may 
supply the flexor brevis also. 

The abductor pollicis brevis forms the upper or lateral part 
of the ball of the thumb. The flexor pollicis brevis is immedi- 
ately below or medial to the abductor. The opponens pollicis 
is deep to both of them and is exposed when they are pulled 
apart or are reflected (Figs. 63, 64). All three arise from the 
lateral part of the flexor retinaculum with some of the more 
lateral and deeper fibres gaining origin from the tubercles of 
the scaphoid and the trapezium (Fig. 62). 

The abductor and the flexor are inserted together into the 
lateral side of the base of the proximal phalanx of the thumb. 
The fibres of the opponens spread out to be inserted into the 
lateral half of the palmar surface of the first metacarpal 
bone. 

Adductor Pollicis. — The adductor of the thumb is a fan- 
shaped muscle that lies deeply in the palm ; it is imperfectly 
divided into an upper and a lower part, called respectively 
its oblique and transverse heads. The oblique head arises 
mainly from the bases of the second and third metacarpals 
and the adjacent carpal bones. The transverse head arises 
from the front of the third metacarpal bone (Fig. 62). The 
two heads converge, unite, and are inserted into the medial 
side of the base of the proximal phalanx of the thumb. 

These muscles should be compared with the corresponding 
short muscles of the little finger (see p. 136). 


Sesamoid Bones. — A small sesamoid bone is developed in the 
tendon of the adductor pollicis and another in the common tendon of 
the abductor and flexor (Fig. 75). One surface of each of these little 
bones is covered with cartilage and plays upon the palmar surface of 
the head of ^e first metacarpal bone, which is grooved to articulate 
with them. 

Dissection. — To display the branches of the palmar part of 
the radial artery, cut through the two parts of the adductor pollicis 
midway between their origins and insertions, and turn the 
separated portions aside. The first dorsal inter osseom muscle is 
now exposed ; the radial artery will be found entering the palm 
between its two heads, and giving off its last two branches — the 
princeps pollicis and the radialis indicts. At the same time, look 
for a slender slip of muscle — the iirst palmar interosseous (p. 169) 
— that lies along the ulnar side of the first metacarpal bone. 
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Radial Artery in Palm. — The radial artery enters the 
palm through the proximal end of the first intermetacarpal 
space between the two heads of the first dorsal interosseous 
muscle. In the palm, it lies at first between that muscle and 
the adductor poUicis, where it gives oflf the radialis indicis 
and princeps pollicis arteries ; and then it passes through 
the adductor to become the deep palmar arch (Fig. 57). 

The radialis indicis artery descends between the trans- 
verse head of the adductor poUicis and the first dorsal inter- 
osseous muscle to the lateral border of the index, along which 
it proceeds as its lateral palmar digital artery. 

The princeps pollicis artery runs laterally, under cover 
of the oblique head of the adductor, to the metacarpal bone 
of the thumb, where it lies behind the long flexor tendon, and 
divides into two branches. Those two branches run onwards 
along the sides of the long flexor as the palmar digital arteries 
ofithe thumb. 

y Surgical .^atomy of the Fingers and Palm.— The fingers are 
subject to an inflammatory process termed whitlow, and, in connection 
with this, remember that the flexor fibrous sheath ends on the base 
of the distal phalanx in each digit. When the whitlow occurs lower 
down— m the pulp of the finger— the vitality of the distal part of 
the terminal phalanx is endangered, but the flexor tendons may be 
regarded as being fairly safe. When the inflammation occurs at a higher 
level and involves the flexor sheath, as it generally does, sloughing 
of me tendons is to be apprehended unless an immediate opening is 
made. No slight superficial incision will suffice. The knife must be 
corned deeply through the side of the finger, so as to lay open freely 
the sheath containing the tendons. Early interference in whitlow of 
the thumb and little finger is even more urgently required than in the 
case of the other three digits, because the digital synovial sheath of the 
lUtle imger is almost invariably continuous with the common sheath of 
5^) that of the thumb usually connected with 
It (fig. 66), so that they offer a ready means for the extension of the 
inflammatory action upwards. 

_ When an abscess (i.e., a collection of pus) forms in the superficial 

surgical interference is 
urgently called for. The dense palmar aponeurosis effectuaUy prevents 
the passap of the pus to ibe surface of the palm, and it tends to spread 
deeply mto the spovid sheath of the flexor tendons. It is necessary, 
Aerefore, that before this can occur the surgeon should make openings 
nf V ^ : such openings must take Lcount 

alterits'^Slfspi^mrif 

The synovial sheath which envelops the flexor tendons has been seen 
to extend upwar^ into the distal part of the forearm, and downwards 
into the palm, men the sheath is attacked by inflammation, it is liable 
o become distended with fluid which may become purulent, and the 
armtomical arranpmep of the parts at once offers In explanSon of 
the appearance which is presented. There is a bulging in the proximal 
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Fig. 69. — Superficial Dissection of Back of Forearm. 
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Fig. 70 .— Deep Dissection of Back of Forearm. 
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part of the palm, and a bulging in the distal part of the forearm, but no 
swelling at all opposite the carpus. There, the flexor retinaculum resists 
the expansion of the synovial sheath. 


Radial artery 
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Fig. 71. 


-Dissection of Lateral Side of Left Wrist and Hand. 
Showing Synovial Sheaths of Tendons. 


The commonest site for an abscess in the palm is deep to the flexor 
synovial sheath, for pus may gather, on either side of the middle meta- 
carpal bone, in the fascial plane between the common flexor synovial 
sheath and (a) the adductor pollicis and (b) the medial two sets of inter- 
osseous muscles (Fig. 56). Such accumulations open up the fascial 
plane to form fascial spaces ** separated by a more resistant fascial 
septum attached to the middle metacarpal bone. These two spaces may 
be appropriately named the lateral and medial mid-palmar spaces 
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(respectively, the “ thenar and ** mid-palmar ” spaces of the surgeons). 

Details of routes of infection in the palm, and of the sites of incisions 
required to deal with them, are given in special works on Surgical 
Anatomy. 


Back and Lateral Border of Forearm 
AND Back of Hand 


Before this dissection is begun, revise the surface anatomy 
(pp. 67-70), and re-examine the superficial veins, the cutaneous 
nerves and the deep fascia (pp. 72, 78, 80, 83). 


Dissection . — Leave the extensor retinaculum (p. 83) in situ 
until the dissection of the back of the forearm and hand is com- 
pleted. To secure its retention, isolate it by cutting carefully 
through the deep fascia parallel with its upper border — avoiding 
injury to the synovial sheaths of the extensor tendons, which He 
immediately subjacent to the deep fascia. 

When the front of the forearm was dissected, the lateral flap of 
deep fascia was reflected only as far as the radial border of the 
forearm. Now, continue the reflexion until the attachment of 
the flap to the posterior border of the ulna is reached. As the 
reflexion proceeds, divide the intermuscular septa. 


Muscles of Back of Forearm.— The muscles in this 
region are more numerous than on the front, and, like them, 
are arranged in a superficial and a deep group. 

Named from the lateral to the medial border of the 
forearm, the superficial muscles are : — 


1. 

2 . 


3 - 


Brachio-radialis. 

Extensor carpi radialis longus.'^j 
Extensor carpi radialis brevis. 


7. Anconeus. 


4. Extensor digitorum. \ 

5. Extensor digiti minimi. ^ 

6. Extensor carpi ulnaris. A' 


This group therefore comprises one flexor of the elbow (the 
brachio-radialis, see p. 121), three extensors of the wrist, two 
extensors of the fingers, and a feeble extensor of the elbow 
(the anconeus). Identify them at once from their relative 
positions and by reference to Fig. 69. They are all long 
muscles except the anconeus, which is the small, triangular 
muscle on the lateral side of the upper part of the ulna. 

The deep muscles, named from above downwards, are 


1. Supinator. I 

2. Abductor pollicis longus.\ | 

5. Extensor 


3. Extensor pollicis brevis- \ 

^ 4. Extensor pollicis longus. 
mdicis./^ J 


They also are long muscles, except the supinator, which is 
wrapped round the upper third of the radius. 
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Though deep in the greater part of their extent, three of 
these muscles appear in the distal part of the forearm between 
the extensor digitorum and the extensor carpi radialis brevis. 
Identify, by reference to Figs. 69 and 70, the long abductor 
and the two extensors of the thumb as they come to the 
surface. The tendon of the fourth long muscle of the deep 
group — the extensor indicts — will be found under cover of 
the extensor digitorum near the wrist. 

Before the muscles are cleaned and studied, the dis- 
sectors will examine the extensor retinaculum and the 
synovial sheaths that surround the tendons. The deep fascia 
of the dorsum of the hand is so thin that it will not prevent a 
successful demonstration of the synovial sheaths. 

Dissection , — Introduce a blowpipe into each sheath immedi- 
ately above the retinaculum, and inflate the sheath. A better 
demonstration may be made by a thin mixture of coloured starch 
injected through a large hypodermic syringe. If the sheaths have 
been injured, and it is not possible to distend them, then open 
each and examine its extent with the aid of a blunt probe. 

Extensor Retinaculum. — This fascial band, about an 
inch wide, lies obliquely across the back of the limb at the 
junction of the forearm and the wrist. Its superficial surface 
is crossed, at its medial end, by the basilic vein, and, towards 
its lateral end, by the cephalic vein and the terminal branches 
of the radial nerve. 

It is longer than the flexor retinaculum-; but it is not so 
strong, for extension at the wrist is not so powerful as flexion, 
and the extensors are less liable than the flexors to spring 
away from the wrist. It is merely a thickened portion of 
the deep fascia, and its attachments are so arranged that it 
does not interfere with the free movement of the radius and 
hand during pronation and supination. 

Its medial end is attached to the triquetral bone and the 
styloid process of the ulna. The lateral part must include 
the tendons that cross the lateral surface of the distal end of 
the radius ; the lateral end therefore reaches the front of the 
limb and is attached to the sharp edge between the lateral 
and anterior surfaces of the distal end of the radius (Fig. 71). 

Under the flexor retinaculum, one large compartment 
or tunnel is formed for the flexor tendons. Not so under 
the extensor retinaculum : five septa spring from its deep 
surface to be attached to the head of the ulna and to the 
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ridges on the back of the lower end of the radius, ^ giving 
additional attachments to the retinaculum and dividing the 
space under cover of it into six compartments. Each com- 
partment transmits either one or two tendons, and is lined 
with a synovial sheath which envelops the tendon or tendons 
and facilitates their piny between the retinaculum and the 
bone (Fig. 76). 

DisSGctjon»~~~“Slit the ligament at each compartment. Ex- 
amine the tendons and synovial sheaths that lie in them. 
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Extensor digitorum j 
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Extensor carpi ulnaris 


Ulna, 
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radio-ulnar joint 
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of ulnar artery 
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Extensor carpi raclialis lon.gus 
alic vein 
Extensor pollicis 
brevis 

ICxttmsor rctina- 
” culum 

, Abductor pollicis 
loiigus 

Pronator quadratus 
adial artery 


l)ollieis longus 


Flexor carpi ulnaris 
Cavity of synovial sheath I 
Flexor digitorum profundus 


Flexor carpi raclialis 
1 Palmaris longus * 
Median nerve 

Flexor digitorum superficialis 


Fig. 72. — Transverse Section through Forearm above Flexor Retinaculum. 
Showing the relation of the Synovial Sheaths to the Tendons. 


The Jzrs^ compariment is on the lateral side of the distal 
end of the radius. It contains the tendons of the abductor 
pollicis longus and the extensor pollicis brevis. 

The second compariment corresponds with the most lateral 
groove on the back of the radius. It holds the tendons of the 
two radial extensors of the carpus. 

The third compartment is formed over the narrow, deep, 
oblique groove on the distal end of the radius. It contains 
the tendon of the extensor pollicis longus. 

fourth compartment is placed over the wide, shallow 
groove which marks the medial part of the back of the distal 
end of the radius. It is traversed by tendons of the extensor 
digitorum and extensor indicis and, deep to their sheath, by 
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Fig. 75. — Radiograph of Wrist and Palm of girl aged 17. 

The hand is in the position of adduction (ulnar flexion), though not 
complete ; compare the position of the carpal bones, etc. in Fig, 97, 
Plate XXTII. 
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the terminal parts of the posterior interosseous nerve and 
anterior interosseous artery. 

The fifth compartment is situated over the interval between 



Fig. 76. — Dissection of Back of Forearm, Wrist and Hand. 
Showing Synovial Sheaths of Tendons. 


the distal ends the of radius and ulna. It contains the tendon 
of the extensor digiti minimi. 

The sixth and most medial compartment^ which corre- 
sponds with the groove on the dorsum of the distal end of 
the ulna, encloses the tendon of the extensor carpi ulnaris. 
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Synovial Sheaths of Extensor Tendons (Figs. 71, 72, 76).— 
Eight synovial sheaths surround the tendons which pass 
through the six compartments under cover of the extensor 
retinaculum — each of the nine tendons having its own sheath, 
except the extensor digitorum and extensor indicis, which 
have a common sheath. 

The upper ends of the sheaths are deep to the extensor 
retinaculum or slightly above it. The sheaths of the abductor 
pollicis longus and the three extensors of the carpus extend 
to the insertions of those muscles. The sheaths of the 
extensors of the digits usually end about the mid-length of 
the hand (Figs. 71, 76). Occasionally, the abductor pollicis 
longus and the extensor pollicis brevis have a common sheath ; 
and sometimes a single sheath encloses the radial extensors of 
the wrist (see Fig. 72). 

Superficial Muscles. — The muscles of the superficial 
group were named on p. 152. They must now be cleaned. 

Dissection , — The brachio-radialis has been dissected already. 
Clean the other superficial muscles and isolate them from one 
another. Their proximal parts are united by fascial septa. Split 
the septa with the knife, up to the bony origins of the muscles. 

Anconeus. — The anconeus is a short, triangular muscle 
that lies at the lateral part of the back of the elbow. It arises, 
by a tendon, from the lateral epicondyle, and spreads out to 
be inserted into the lateral border oAhe olecranon (Fig. 73) 
and the upper third of the back of the shaft of the ulna (Fig. 79). 
The nerve of supply, a long slender branch of the radial nerve 
that reaches the muscle through the medial head of the triceps, 
has been noted already (p. 11 1 and Fig. 47). The anconeus is 
an extensor of the elbow joint. 

Brachio-Radialis. — This muscle lies more on the front of 
the forearm than on the back. It takes origin, in the upper 
arm, from the upper two-thirds of the lateral supracondylar 
ridge. Near the middle of the forearm, a fiat tendon emerges 
from its fleshy belly, and proceeds downwards to gain insertion 
into the lateral surface of the distal end of the radius, under 
cover of the tendons of the abductor pollicis longus and 
extensor pollicis brevis. The nerve of supply, a branch of 
the radial nerve^ enters the muscle above the elbow. It can 
help to initiate supination of the prone foreaxm and pronation 
of the supine forearm, but its main action is flexion of the 
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elbow ; flex your own forearm against resistance in the semi- 
prone position, and note how the muscle stands out. 

Extensor Carpi Radialis Longus. — This muscle is placed 
behind the brachio-radialis. It arises from the distal third of 
the lateral supracondylar ridge. From the fleshy portion of 
the muscle a long tendon proceeds, which passes under cover 
of the extensor retinaculum and is inserted into the base of the 
second metacarpal bone. The muscle is supplied by a branch 
of the radial nerve which enters it above the elbow. It helps to 
extend and abduct the hand at the wrist joint (Figs. 71, 
69, 76). 

Common Extensor Tendon. — The four remaining 
superficial muscles — extensor carpi radialis brevis, extensor 
digitorum, extensor digiti minimi and extensor carpi ulnaris 
— have a common origin by means of a tendon attached to 
the lower part of the front of the lateral epicondyle. 

Extensor Carpi Radialis Brevis. — The short radial 
extensor of the wrist is closely associated with the long ex- 
tensor; its tendon accompanies that of the long extensor 
under cover of the extensor retinaculum, and is inserted into 
the base of the third metacarpal bone. This muscle is 
usually supplied from the posterior interosseous nerve before 
that nerve pierces the supinator muscle, but it may receive 
its nerve direct from the superficial division of the radial 
nerve. It is an extensor and abductor of the wrist. 

Extensor Carpi Ulnaris. — The ulnar extensor of the 
wrist gains additional origin from the strong fascia that 
binds it to the posterior border of the ulna. The tendon 
does not become free from the fleshy fibres until it is near the 
wrist. It occupies the groove on the back of the distal end 
of the ulna, and, escaping from the extensor retinaculum, 
it is inserted into the base of the fifth metacarpal bone. 
The muscle is supplied by the posterior interosseous nerve. 
It is an extensor of the wrist and elbow ; and it aids the flexor 
carpi ulnaris in adducting the hand. 

Dissection . — Remove the deep fascia of the back of the 
hand. Clear away the synovial sheaths of the tendons, and clean 
the tendons as far as their insertions ; but do not injure (i) the 
extensor retinaculum, (2) the blood-vessels which lie deep to the 
tendons and in the intervals between them, (3) the slips which 
connect the tendons to one another. 

Note that the extensor tendon expands on the back of the first 
phalanx of a finger, but is not inserted into that phalanx. Lift 
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middle finger tendons. Because of that connexion and be- 
cause the tendon for the little finger separates low down, the 
ring-finger has less independent movement than the others. 

Each tendon spreads out to form the extensor expansion^ 
which covers the whole of the back of the proximal phalanx. 
There, it receives part of the insertion of a lumbrical muscle 
and of either one or two interosseous muscles. The tendon of 
the index is joined by the extensor indicis also; and the 
tendon of the little finger by the extensor digit! mininii. On 



Fig. 78. — The Tendons attached to the Index Finger. 


the back of the proximal phalanx, each expansion divides into 
three slips. The middle slip passes across the joint and carries 
the main insertion of the extensor into the base of the middle 
phalanx. The two collateral slips, formed chiefly by the 
tendons of interossei and lumbricals, converge over the 
middle phalanx, and urdte to be inserted into the base of 
the terminal phalanx (Figs. 76, 78). 

Extensor Digiti Minimi. — This slender muscle arises 
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in common with the extensor digitorum, lies along its medial 
side, and appears at first sight to be a part of it, but its tendon 
passes through a special compartment in the extensor 
retinaculum. The tendon splits into two parts (Fig. 76). 
The medial part takes the main share in forming the ex- 
pansion on the first phalanx. The lateral part, before it 
joins the expansion, is joined by the tendon from the extensor 
digitorum. The muscle is supplied by the posterior inter- 
osseous nerve. It is an extensor of all the joints of the little 
finger ; and it aids in extension of the wrist. 

Movements of Fingers. — The dissector should now note 
the movements he can make with his own fingers. 

(1) He can flex all three joints of the €ngers — the metacarpo-phalangeal, 
and the proximal and distal interphaiangeal joints as in “ making a fist 

(2) He can extend all three joints. 

(3) He can flex the interphalangeal joints with the fingers extended 
at the metacarpo-phalangeal joints ; but he will find increasing difficulty 
in performing this movement with individual fingers as he proceeds 
from the index to the little finger. 

(4) He can also flex the metacarpo-phalangeal joints and extend the 
interphalangeal joints. The last combination of movements is called 
^‘putting the fingers in the writing position It is due mainly to the 
actions of the interossei and lumbricals, which pass from the front to 
the back across the metacarpo-phalangeal joints, and so are enabled to 
flex those joints ; through their attachments to the extensor expansions 
they would appear to be able directly to extend the interphalangeal joints, 
but it has been shown that this is due to the ligamentous action of the exten- 
sor tendons (Whillis). 

(5) Close the fist, and note that,* though the fingers are unequal in 
len^, their tips come into line and meet the palm with equal pressure. 
Note also that, as the fist is closed, the hand bends backwards — it 
becomes extended or dorsiflexed at the wrist joint. This is due to the 
extensors of the wrist, for they now come into play partly as synergists 
to prevent the flexors from bending the wrist forward and partly as prime 
movers to dorsiflex the hand and thus enable the flexors to exert their 
full action on the fingers, which they can do only when the hand is 
dorsiflexed. It is because of this fact that, if the wrist joint has to be 
fixed owing to disease, it is put up in the dorsiflexed position in order 
that the fingers may retain their full grasping power. To test more 
fully how flexion of the fingers may be hampered by the position of the 
hand : flex the wrist joint as far as possible and then try to close the 
fiLst ; it caimot be done, for the extensors will not stretch enough (“ passive 
insufficiency”) to allow complete flexion at all the joints. This fact 
explains the common trick by which one can force a person to release 
the grasp by suddenly flexing the wrist joint. 

(6) Note, further, that, as the fist is closed, the fingers come together 
owing to the line of pull of the flexor tendons. Try to keep them apart ; 
it is impossible : nor can they be separated while the fist is closed ; though 
this is easily done (by the dorsal interossei, p. 170) with the fingers 
extended, or even partly flexed in various positions so long as flexors 
are not fully in action. 
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(7) Flex one 
finger the 

middle finger) at 
the metacarpo- 
phalangeal joint 
and proximal inter- 
phalangeal joint. 
The distal ph^anx 
is now quite lax : 
you can neither flex 
it nor extend it, 
for the flexor pro- 
fundus cannot act 
easily on one finger 
separately, and the 
extensors cannot 
act on the dis- 
tal phalanx with- 
out extending the 
middle phalanx at 
the same time. 
The surgeons take 
advantage of that 
when the distal 
phalanx is loosened 
by rupture of the 
extensor tendon at 
its base. They 
splint the finger in 
the flexed position 
to prevent the flexor 
profundus from 
bending the distal 
phalanx and thus 
increasing the in- 
terval between the 
torn ends of the ex- 
tensor tendon; and 
they set the distal 
phalanx in the fully 
extended position 
to make the inter- 
val between the 
torn ends as small 
as possible. 

Deep Struc- 
tures OF Back 
OF Forearm 
(Figs. 69, 70, 

79). — The deep 
structures are 
the posterior in- 
terosseous nerve 
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Anconeus - 


Supinator^ 
(\ilnar origin)* 


Biceps brachii 

Supinator 

(insertion) 



Groove for ext. di^torum 
and ext. indicis 

Fig. 79. — Back of Bones of Forearm, with 
Attachments of Muscles mapped out. 
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and vessels, the terminal part of the anterior interosseous 
vessels and the five deep muscles named on p. 152. The 
supinator will be recognised from the close manner in 
which it is applied to the upper part of the radius (Fig. 70) ; 
its attachments will be seen at a later stage (p. 171)* The 
other muscles are recognised by means of their tendons, 
already identified. 

Dissec^/o/i.— -Reflect the extensor digitorum and the extensor 
digiti minimi by dividing them about their middle and turning 
them upwards and downwards; as the muscles are reflected, 
secure their nerves. Pull aside the extensor carpi ulnaris. The 
greater parts of the posterior interosseous vessels and nerve and 
of the deep muscles will then be exposed. 

Find the posterior interosseous nerve as it emerges from the 
supinator: follow it downwards among the muscles, and trace 
its branches to the muscles. In the lower part of the forearm, it 
lies very deeply and is joined by the anterior interosseous artery. 
Follow them to the retinaculum; split open the compartment 
through which the extensor digitorum and extensor indicis pass, 
and trace the nerve and artery to the back of the wrist. 

Return to the posterior interosseous artery as it emerges 
between the supinator and the abductor pollicis longus, and 
follow it downwards. 

Then, clean the muscles; define their origins; note where 
their tendons pass under the retinaculum ; and trace the tendons 
to their insertions. 

Abductor Pollicis Longus. — The long abductor of the 
thumb arises from the back of the interosseous membrane and 
both bones of the forearm. The muscle proceeds downwards 
and laterally, and comes to the surface in the interval between 
the extensor digitorum and the extensor carpi radialis brevis. 
It then crosses the two radial extensors, closely accompanied 
by the extensor pollicis brevis. Its tendon continues down- 
wards, over the lateral side of the distal end of the radius and 
under cover of the extensor retinaculum, and is inserted into 
the base of the metacarpal bone of the thumb. 

The muscle is supplied by the posterior interosseous nerve. 
In addition to being an abductor of the thumb, it assists in 
abduction of the hand ; and its subsidiary power of flexion 
at the wrist joint may become of importance in median and 
ulnar paralysis. 

Ejrtensor Pollicis Brevis. — The short extensor, arising 
from a small portion of the posterior surface of the radius, 
and also from the interosseous membrane is placed along 
the distal border of the preceding muscle. The two tendons, 
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closely applied to each other, cross the wrist in the same 
compartment of the extensor retinaculum; and the tendon 
of the extensor pollicis brevis then passes along the back of 
the metacarpal bone of the thumb, to be inserted into the 
base of the proximal phalanx. 

The muscle is supplied by posterior interosseous nerve. 
It is an extensor of the carpo-metacarpal and metacarpo- 
phalangeal joints of the thumb. 

Extensor Pollicis Longus.— The long extensor of the 
thumb takes origin from the posterior surface of the middle 
third of the ulna, and also from the interosseous membrane. 
It overlaps the preceding muscle to some extent, and it 
ends in a tendon which, passing under cover of the extensor 
retinaculum, occupies a deep, narrow groove on the back of the 
distal end of the radius. This groove is medial to the dorsal 
tubercle of the radius which acts as a sort of pulley for the ten- 
don, enabling it to alter its direction and take an obhque course 
on the carpus. After crossing the tendons of the two radial 
extensors and the radial artery, it proceeds along the back of 
the thumb, and is inserted into the base of its distal phalanx. 

It is supplied by the posterior interosseous nerve. It is an 
extensor of all the joints of the thumb. 

Extensor Indicis. — The special extensor of the fore- 
finger arises, distal to the preceding muscle, from a limited 
area on the back of the ulna and the interosseous membrane. 
Its tendon accompanies the tendons of the extensor digitorum 
under cover of the extensor retinaculum, and is enclosed in the 
same synovial sheath. On the dorsum of the hand, it lies 
along the medial side of the most lateral tendon of the common 
extensor, and it terminates in the expansion of that tendon on 
the dorsum of the first phalanx of the index finger. 

It is supplied by Xht posterior interosseous nerve. 

Posterior Interosseous Nerve. — This is the deep 
division of the radial nerve and springs from it opposite the 
lateral epicondyle of the humerus (p. 123). It descends across 
the lateral part of the front of the elbow joint, under cover of 
the brachio-radialis muscle, gives branches to the extensor 
carpi radialis brevis and to the supinator, and then disappears 
into the supinator. It reaches the back of the forearm by 
traversing the substance of the supinator obliquely, and at the 
same time winding round the lateral side of the shaft of the 
radius. It emerges from the supinator a short distance above 
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the lower border of the muscle, and passes downwards, with 
the posterior interosseous vessels, across the surface of the 
abductor pollicis longus, under cover of the extensor digitorum. 

It leaves the vessels by passing under cover of the extensor 
pollicis longus, and is joined by the anterior interosseous 
artery on the back of the interosseous membrane. Together 
they pass over the back of the distal end of the radius, deep 
to the synovial sheath of the extensor digitorum, to the back 
of the wrist joint. There the nerve ends in a slight swelling 
which sends branches to the wrist joint and to the intercarpal 
joints. 

The branches of the posterior interosseous nerve are very 
numerous, and they supply muscles and joints. 

The articular branches are distributed to the elbow, distal 
radio-ulnar, wrist and intercarpal joints. 

The muscular branches that arise in front of the elbow 
supply the extensor carpi radialis brevis and supinator; 
those that arise in the back of the forearm supply all the 
other muscles there, including an occasional additional twig 
to the anconeus. 

It supplies, therefore, all the muscles on the lateral side 
and the back of the forearm, with the exception of the brachio- 
radialis and the extensor carpi radialis longus, and occasionally 
the brevis (p. 157), which derive their nerve-supply directly 
from the radial nerve. 

Posterior Interosseous Artery.— This artery arises, in 
the front of the forearm, from the common interosseous branch 
of the uhiar artery, and proceeds backwards at once between 
the two bones of the forearm immediately above the inter- 
osseous membrane. It appears in the back of the forearm 
between the supinator and the abductor pollicis longus, and 
then runs downwards between the superficial and deep 
muscles. It reaches the back of the wrist ; but its lower part 
is so slender that it can seldom be traced below the middle 
of the forearm unless it is exceptionally well injected. It 
gives off branches to the adjacent muscles, and takes part 
through the interosseous recurrent artery in the anastomosis 
around the elbow (Figs. 70, 80). 

Terminal Part of Anterior Interosseous Artery. 
— The anterior interosseous artery is larger than the 
posterior even^ after it reaches the back of the forearm. It 
perforates the interosseous membrane about two inches above 
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the distal end of the radius, and is at once joined by the 
posterior interosseous nerve. It descends, with the nerve, 
to the dorsum of the carpus, where it joins posterior carpal 
arch (p. 166). 

Tendons at the Wrist in the Living Limb. — Now that 
the flexor and extensor tendons have been examined in the 
dissected limb, proceed to examine them at the wrist and the 
distal part of the forearm in your own limb. First, make sure 
that you can identify the bony landmarks at the wrist (pp. 67- 
70) ; and then proceed to identify the tendons : — 

1 . Flexor carpi radialis and palmaris long^s, at the middle in front. (The 

palmaris longus may be absent.) 

2. Flexor carpi ulnaris, along the medial margin of the front of the distal 

part of forearm, ending in the pisiform bone. 

3. The tendons of flexor superficialis rise into view, between the flexor 

carpi ulnaris and the palmaris longus, when the fist is clenched and 
the hand is bent forwards ; relax the tension of the fingers and the 
tendon of the flexor carpi radialis springs forward. 

4. Abductor pollicis longus and extensor polBcis brevis lie close together 

in the anterior boundary of the “ snuff-box”, and form a prominent 
ridge when the thumb is extended. Extensor pollicis longus, running 
obliquely towards the thumb, lies in the posterior boundary. 

5. Extensor carpi radialis longus and brevis are crossed and partly 

hidden by the extensor pomcis longus, but they rise better into view 
when the fist is closed, for they then contract to prevent the flexors 
of the fingers from flexing the wrist also ; the brevis stands out 
more prominently than the longus. 

6. Extensor indicis and extensor digitorum lie at the middle of the back 

of the wrist ; the diverging tendons of digitorum are seen best 
when the flexed fingers are extended at the metacarpo-phalangeal 
joints. 

7. Extensor digiti minimi lies close to the radial side of the head of the 

ulna, but is not visible till it enters the hand. 

8. Extensor carpi ulnaris, escaping from the groove between the head 

and the styloid process of the ulna, forms a thick, indistinct ridge 
at the ulnar margin of the back of the wrist. 

On the back of the hand the radial artery and its branches 
have still to be examined ; and thereafter the anastomosis 
around the elbow joint should be reviewed. 

Dissection . — Clean the part of the radial artery that lies on 
the radial side of the wrist with its branches, displacing the 
tendons as required. 

Radial Artery. — Only a small portion of the radial artery 
is seen in this dissection. At the distal end of the radius, 
the vessel leaves the front of the forearm, turns backwards 
below the styloid process of the radius, and then descends 
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Profunda brachii 
artery 


„Sup. ulnar 
"collateral artery 


over the scaphoid and trapezium to reach the proximal end 
of the first interosseous space. There, it turns forwards 

through the space, be- 

-Brachial artery tWCen the tWO heads of 

the first dorsal inter- 
osseous muscle, to enter 
the palm (p. 150 and 
Fig. 57 ). 

As it turns back- 
wards below the radius, 
it lies on the lateral liga- 
ment of the wrist joint, 
and is crossed by the 
tendons of the abductor 
poUicis longus and ex- 
tensor pollicis brevis. It 
crosses the carpus in the 
floor of the “anatomical 
snuff-box ”, where it can 
be felt pulsating. Note 
in your own hand that 
the commencement of 
the cephalic vein over- 
lies it, and may be seen 
through the skin. Before 
the artery disappears it is 
crossed by the extensor 
pollicis longus and digi- 
tal branches of the 
radial nerve. 

The branches which 
spring from the radial 
artery in this part of its 
course are of small size ; they supply the structures on the 
back of the hand and digits. 



Inf. ulnar 
collateral artery 


, Radial recurrent 
,.and radial collateral 
arteries 


Radial artery 
-r— .Ulnar artery 
Ulnar recurrent 
-'•'•“-arteries 

..Interosseous recurrent artery 
^.Posterior interosseous artery 
^Anterior interosseous artery 

Fig. 80. — Diagram of Anastomosis around 
Elbow Joint. (Cf. Fig. 81.) 


posterior carpal artery joins the similar branch of the ulnar artery 
to form the posterior carpal arch, from which two dorsal metacarpal 
arteries run towards the clefts between the medial three fingers, where 
each divides into two small dorsal digital arteries for the adjacent sides 
of the fingers. The first dorsal metacarpal artery may arise in common 
with the posterior carpal artery, and goes to the cleft between the 
forefinger and middle finger. 

Each dorsal metacarp^ artery sends two perforating arteries forwards 
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Fig. 8 1. — Radiograph of Elbow Region after injection of the 
Arteries with radio-opaque material (from positive print). 
Cf. Fig. 8o. The median artery (cf. Fig. 54) is larger than 
usual. 
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Fig. 82. — Radiograph of Elbow of young w’oman aged 19. 
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through the interosseous space to connect it with the deep palmar arch 
and with a palmar digital artery. 

The dorsal digital arteries for the thumb and radial side of the fore- 
finger arise independently from the radial artery before it disappears 
into the palm. 

Dissection . — Detach the anconeus from its origin, turn it 
downwards and trace the interosseous recurrent artery to the 
back of the lateral epicondyle. 

Anastomosis around the Elbow Joint. — Small vessels that arise 
from the brachial, radial and ulnar arteries have already been traced 
to the elbow where they ramify and anastomose to form a rich network 
around the elbow. The branches that arise from the network supply 
the bones, ligaments and synovial membrane of the elbow and proximal 
radio-ulnar joints and also the structures around the joints. 

Note in Fig, 80 the level of origin of the various arteries that take 
part in the anastomosis, in relation to the re-establishment of circulation 
after ligature of the main vessels at any point ; and compare with Fig, 81. 

The vessels of the lateral and medial sides communicate freely, and 
the chief transverse anastomosis arches across the back of the humerus 
immediately above the olecranon fossa. 


Deepest Structures in Palm and Forearm 

The structures that remain to be examined, before the 
joints are dissected, are the deef> transverse metacarpal liga- 
ments^ the interosseous muscles^ the tendon of the flexor carpi 
radialiSf and the supinator muscle. 

Dissection . — Complete the dissection of the palm by defining 
the deep transverse ligaments. They are found in the spaces 
between the heads of the metacarpal bones by displacing the 
lumbrical muscle and the digital nerves and artery. 

Deep Transverse Metacarpal Ligaments. — This name 
is given to the three strong, short, fiat bands that lie between 
the heads of the metacarpal bones of the fingers. At each 
side, they are attached to the margins of the palmar ligaments 
of the metacarpo-phalangeal joints. The slips of the palmar 
aponeurosis gain partial attachment to their palmar surfaces. 
The lumbrical muscles and digital vessels and nerves lie in 
front of them. The interosseous muscles lie behind them. 
Though they are not directly fixed to bones, their connexion 
with the palmar ligaments of the joints (which are very strong) 
enables them to prevent excessive separation of the metacarpal 
bones from one another. 

Dissection . — The interosseous muscles have been partly 
exposed already. To expose them fully, draw the flexor tendons, 
the lumbricals and the digital nerves and vessels out of the way, 
remove the transverse head of the adductor pollicis from the 
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third metacarpal bone, and divide the deep transverse metacarpal 
ligaments. Clean the interosseous muscles, define their margins, 
and follow their tendons backwards to their insertions. 

Mm. Interossei.—The interosseous muscles (Figs. 56, 83, 
84) occupy the intervals between the metacarpal bones, and to 
a large extent conceal their palmar aspects. They are arranged 
in two groups — a palmar and a dorsal — four in each group. 
The palmar interossei are seen only in the palm. The dorsal 



Fig. 83. — Palmar Interosseous Muscles of Right Hand. 
For ist palmar interosseous, see Fig. 84. 


interossei are seen best on the back of the hand, but are visible 
in the palm also. 

Except the first palmar, they are all bound to the capsule 
of a metacarpo-phalangeal joint and are inserted chiefly 
into the extensor expansion on the back of the proximal 
phalanx, but have also a loose connexion with the base of that 
phalanx. 

Since their tendons pass backwards across a metacarpo- 
phalangeal joint to reach insertion, they flex that joint ; and, 
since they are inserted by means of the extensor expansion into 
the base of the terminal phalanx, they would seem to be able to 
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extend the interphalangeal joints — but see p. 1 60. In addition, 
they either abduct the fingers from the middle line of the 
middle finger or adduct them towards it, according to which 
side of the metacarpo-phalangeal joint they cross. 

The first palmar interosseous muscle (Fig. 84) is a very 
slender slip and is not always found. It lies between the 
adductor pollicis and the first dorsal interosseous muscle, and 
stretches from the ulnar side of the base of the first metacarpal 
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Fig, 84.- 


-Dorsal Interosseous Muscles of Right Hand 
(.seen from the Palmar Aspect). 


bone to the ulnar side of the base of the first phalanx of 
the thumb. 

The second, third and fourth palmar interossei act on the 
forefinger, the ring-finger and the little finger. Each arises 
from the palmar aspect of the metacarpal bone of the finger 
on which it acts. They flex atid extend these fingers in the 
way described above ; and they adduct them towards the 
middle finger. Therefore, the second crosses the medial side 
of the root of the forefinger, and the others cross the lateral 
sides of their respective fingers. 

The four dorsal interossei lie in the four interosseous spaces 
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and are seen therefore both in the palm and on the back of 
the hand. Each arises by two heads from the two meta- 
carpal bones between which it lies, the heads converging on 
the tendon in bipennate fashion. They act on the forefinger, 
the middle finger and the ring-finger— the middle finger giving 
insertion to two of them. Like the palmar interossei, they 
flex and extend, but abduction from the line of the middle 
finger is their additional action. The first is inserted on the 
lateral side of the forefinger ; the fourth is inserted into the 
medial side of the ring-finger. The second and third are 
inserted into opposite sides of the middle finger, and each 
of these two acts alternately as an abductor and an adductor 
of that finger. 

Each finger is provided, therefore, with an abductor and 
an adductor. The forefinger, the middle finger and the 
ring-finger have each two interossei that abduct and adduct 
them. The little finger has a special abductor, and the fourth 
palmar interosseous muscle is its adductor. The thumb has 
its own abductors and adductor. 

The dorsal interossei are larger than the palmar. The 
first dorsal interosseous is the largest of them. It is the fleshy 
mass seen on the back of the hand between the metacarpal 
bones of the thumb and forefinger. Its action as an abductor 
of the forefinger, as a flexor of the metacarpo-phalangeal joint 
and an extensor of the interphalangeal joints can be tested in 
your own hand. Indeed, it is a useful exercise to spread the 
hand on the table, abducting and adducting the fingers in 
turn and naming the muscles concerned. 

The interossei are all supplied by the deep palmar branch of 
the ulnar nerve (T. i) ; and, since they act as extensors and 
flexors of different joints of the fingers, the hand assumes a 
peculiar shape in ulnar paralysis. When the interossei are 
paralysed, the balanced action of the opposing sets of muscles 
is upset. Through the loss of the action of the interossei on 
the metacarpo-phalangeal joints, the extensors bend the 
fingers backwards at those joints. But, at the same time, 
the flexors bend the fingers forward at the interphalangeal 
joints, which the interossei usually extend. The result is the 
“ main en griffe ’’ or claw-hand. 

/>/ssect/oi3.— Clear away the thenar muscles from the flexor 
retinaculum; displace the tendon of the flexor pollicis longus; 
and remove the oblique head of the adductor pollicis from its 
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Fig. 85. — Radiograph of Elbow of boy aged 12, showing all epi- 
physial centres. The three centres for (i) capitulum and 
lateral part of trochlea, (2) medial part of trochli‘a, and 
(3) lateral epicondyle, unite to form a single epipliysis. 

Note the olecranon epiphysis above the part of the olecninon 
that overlaps the Humerus. Cf. Figs, 86 and 87 for earli<‘r itnd 
later stages of developimutt of epiphyses. 


Facing p. 170 



Humerus 



{Facing p> 171 




SUPINATOR MUSCLE 


171 

origin. Pull on the tendon of the flexor carpi radialis, and rip 
through the part of the retinaculum that covers it. Examine 
the synovial sheath of the tendon, and clean it down to its 
insertion. 

Tendon of Flexor Carpi Radialis —When this tendon 
reaches the wrist, it crosses in front of the tubercle of the 
scaphoid bone, and descends in the groove on the front of the 
trapezium, covered by the retinaculum and by the origins of 
the thenar muscles. Leaving the groove, it passes to its 
insertion into the base of the second metacarpal bone ; and 
that part is covered by a prolongation of the retinaculum, 
and by a part of the origin of the adductor poUicis. The 
tendon of the flexor pollicis longus has a double relation to 
it : that tendon crosses behind it at the wrist joint, and in 
front of it near its insertion. 

Dissection . — All the muscles around the elbow joint should 
be removed. As the brachialis and the triceps are raised, some 
care is required to avoid injury to the anterior and posterior parts 
of the capsule. Leave the supinator to the last, because it is 
only when it is completely isolated that a proper idea of its 
attachments and mode of action can be obtained. 

Supinator. — This muscle envelops the neck and the 
proximal part of the shaft of the radius, covering it completely, 
except on its medial side (Figs, 44, 61, 70, 79). It arises 
chiefly from the floor of the deep depression below the radial 
notch of the ulna. From their origin, the fibres sweep round 
the radius, and clothe its shaft as far down as the insertion of 
the pronator teres. The posterior interosseous nerve supplies 
the muscle, traverses its substance, and partially separates it 
into two layers. 

JOINTS OF UPPER LIMB 

The clavicular joints and the shoulder joint have been 
already dissected (pp. 46, 97, 113). 

Elbow Joint 

The elbow joint is the articulation of the humerus with 
the radius and the ulna. The trochlea of the humerus is 
grasped by the trochlear notch of the ulna ; the capitulum of 
the humerus rests on the upper surface of the head of the 
radius. 
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It is an example of the hinge variety of synovial joints. 

Ligaments. — The fibrous capsule encloses the joint and 
is thickened at the sides to form collateral ligaments ; the 
anterior and posterior parts are not specially thickened, but 
they are called the anterior and posterior ligaments. 

The anterior ligament is a thin membrane, but is fairly 
strong. Its attachment to the humerus is to the epicondyles 
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Fig. 88. — Anterior aspect of Right Elbow Joint. 


and along the upper margins of the radial and coronoid 
fossae. Below, it is attached to the coronoid process of the 
ulna and to the annular ligament of the radius — a strong 
band that loops round the head of the radius. 

The posterior ligament is weak, especially medially. It 
stretches from a line joining the epicondyles across the floor 
of the olecranon fossa, where its attachment is very loose, to 
the edge of the olecranon. 

The radial collateral ligament is a strong, short band which 
is attached to the lower surface of the lateral epicondyle, and 
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spreads out inferiorly to be fixed to the lateral and posterior 
parts of the annular ligament. 

The ulnar collateral ligament radiates from the lower 
border of the medial epicondyle to the medial margins of the 
coronoid process and olecranon and to an oblique band that 
bridges across the interval between those margins. The 
anterior and posterior parts of this radiating ligament are 
thick ; the middle part, which is attached to the oblique band, 
is thin. The ulnar nerve, as it descends from the back of the 
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Fig. 89. — Medial aspect of Right Elbow Joint. 


medial epicondyle into the forearm, lies on the posterior and 
middle parts of the ligament, and the posterior ulnar recurrent 
artery ascends close by the nerve. 

£)/ssec^/on.— Make transverse incisions through the anterior 
and posterior parts of the capsule, and examine the synovial 
membrane. 

Synovial Membrane. — The synovial membrane lines the 
deep surface of the fibrous capsule. Superiorly, it is reflected 
on to the humerus to cover the non-articular part of the bone 
enclosed within the fibrous capsule ; and it ends by over- 
lapping the margins of the articular capitulum and trochlea. 
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As it passes over the floor of the olecranon fossa, it is separated 
from the bone by a little oily fat. Opposite the olecranon fossa 
and the coronoid and radial fossae, it is separated from the 
fibrous capsule by pads of fat (Fig, 74) which bulge it into 
the foss^ when the bony processes are withdrawn. 

Inferiorly^ at the back and at the front and at the medial 
side, it passes off the fibrous capsule to overlap the articular 
margins of the coronoid process and the olecranon ; but, at 
the lateral side, it is directly continuous with the synovial 
membrane of the proximal radio-ulnar joint. 

The nerve supply of the joint is derived from the median, 
musculo-cutaneous, ulnar, radial and posterior interosseous 

The structures related to the surfaces of the joint are shown 
in section in Fig. 74. 

Movements at the Elbow Joint. — The movements at the elbovr 
joint are distinct from those that take place at the proximal radio-ulnar 
joint. Since it is a hinge joint there are two movements ovAj^flexion 
or forward movement of the forearm, and extension or backward move- 
ment after flexion ; in full extension ’’ the arm is in the straight 
position. 

The muscles which are chiefly concerned in flexing the forearm are 
the biceps, brachialis, brachio-radialis and pronator teres ; these muscles 
are assisted, to a slight extent, by the other muscles attached to the 
medial - epicondyle. The muscles which extend the forearm are the 
triceps and the anconeus, aided slightly by the muscles which spring from 
the lateral epicondyle. 

It is advisable to study the wrist joint before the radio-ulnar 
joints are examined. 

Dissection . — Cut away the remains of the thenar and hypo- 
thenar muscles. Remove the flexor and extensor retinacula 
and the flexor and extensor tendons from the wrist — but do not 
detach the tendons from the digits. 


Wrist Joint 

The radio-carpal or wrist joint is the joint between the 
forearm and the hand. The proximal face of the joint is 
formed by the lower articular surface of the radius and the 
articular disc; and the distal face by the scaphoid, lunate 
and triquetral bones, with their interosseous ligaments. 

Ligaments. — The opposed surfaces of the joint are re- 
tained in apposition by its fibrous capsule which is attached, 
proximally, to the borders of the distal ends of the radius and 
the ulna, including the styloid processes, and to the borders of 
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the articular disc. Distally, it is connected with the bones of 
the proximal row of the carpus (with the exception of the 
pisiform) and some of its fibres can be traced to the capitate 
bone. 

Four thickened bands can be recognised, namely 
Anterior and posterior radio-carpal, radial and ulnar collateral 
ligaments of wrist. Their individual attachments correspond 
to their positions on the front, back and sides of the joint. 

Head of ulna 


Surface for . 
scaphoid bone'^ 

Groove for tendon of ext. 

polUcis longus 

Fig. 90.— Carpal Articular Surfaces of Radius and Articular 
Disc of Right Wrist. 

Dissection . — Divide the anterior, medial and lateral ligaments 
by a transverse incision across the front of the joint. Bend the 
hand backwards to expose the articular surfaces. 

Articular Surfaces. — The carpal surface (Fig. 93) is 
composed of the proximal articular facets of the scaphoid and 
lunate bones, and a very small articular facet on the extreme 
lateral part of the proximal surface of the triquetral. Inter- 
osseous ligaments stretch across the intervals between the 
three bones and complete the carpal surface, which is convex 
in all directions. Further, the articular surface extends down- 
wards to a greater extent on the back than on the front. 

The proximal surf ace ox socket (Figs. 90, 91) is elongated 
from side to side, and concave in all directions. The greater 
part of it is formed by the distal end of the radius, but it is 
extended on the medial side by the articular disc of the distal 
radio-ulnar joint (p. 178), which excludes the distal surface of 
the ulna from the wrist joint (Fig. 93). The distal articular 
surface of the radius extends lower down behind and laterally 
than in front and medially ; and it is divided by a low ridge 
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into two facets — a lateral triangular and a medial quadrilateral 
— corresponding, in the ordinary position of the hand, with 
the scaphoid and part of the lunate bone. 

When the hand is placed in line with the forearm no part of the 
proximal articular surface is in contact with the triquetral : its small 
articular facet rests against the medial part of the capsule of the joint. 
When the hand is adducted, however, the triquetral bone travels laterally, 
and its articular surface comes into contact with the distal surface of the 
articular disc. The lunate bone at the same time crosses the ridge on 
the distal surface of the radius, whilst a considerable part of the surface 
of the scaphoid bone leaves the radius and comes into contact with the 
lateral part of the capsule (Fig. 75). The interval that is seen in radio- 
graphs (Figs. 94B, 97) between the ulna and the triquetral is obviously 
due mainly to the presence of the articular disc. 
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Fig. 91.— Transverse Section through Right Wrist Joint, seen from below. 


Synovial Membrane.— The synovial membrane lines 

the fibrous capsule and covers the two interosseous ligaments 
which complete the carpal surface. Sometimes the articular 
disc is imperfect the synovial membrane of the radio-carpal 
joint is then continuous with the synovial membrane of the 
distal radio-ulnar joint. 

The nerve supply is derived from the anterior and posterior 
interosseous nerves and the dorsal branch of the ulnar nerve. 
The structures related to the joint are shown in Fig. pi. 


Movemente at the Radio-Carpal Joint.— The hand can be moved 
in four direchons at the wrist joint. We have thus:— (a) forward 
movement mflejaon-, (i) backward movement or extension ; U) medial 
movement or addition ; {d) lateral movement or abduction. In estimat- 
ing the extent of these movements in the living person, the student is 
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liable to be misled by the increase of range contributed by the inter- 
carpal joints. Thus, flexion is in reality more limited than extension, 
although by the added movements of intercarpal joints the hand can be 
carried much more freely forwards than backwards. Adduction can be 
produced to a greater extent than abduction, for the styloid process of 
the radius interferes with abduction. In both cases the extent of move- 
ment at the radio- carpal joint proper is relatively slight, and the range 
is extended by movements of the carpal bones. Circumdtiction is the 
circular movement brought about by the four movements in sequence, 
e.g., extension, abduction, flexion and adduction. 

The muscles which are chiefly concerned in producing the different 
movements of the hand at this joint are the following : — {a) Flexors -^ — 
flexor carpi radialis, palmaris longus, and flexor carpi ^ ulnaris; 
ih) Extensors — extensor carpi radialis longus, extensor carpi radialis 
brevis, and extensor carpi ulnaris ; (r) Abductors — flexor carpi radialis, 
extensor carpi radialis longus, abductor poUicis longus, and extensor 
pollicis brevis ; (d) Adductors — extensor carpi ulnaris and flexor carpi 
ulnaris. Note the various combinations in which these muscles can act, 
e.g.^ two muscles that act alternately as prime movers and antagonists 
in flexion and extension act together as prime movers in adduction. 

In addition, all the muscles whose tendons cross the front of the joint 
(including abductor pollicis longus, p. 162) can, under certain conditions, 
assist in flexion, and the muscles whose tendons cross the back can assist 
in extension. 


Radio-Ulnar Joints 

At the two radio-ulnar joints — proximal and distal — the 
movements of pronation and supination take place. 

Proximal Radio-Ulnar Joint. — At this joint, the medial 
part of the head of the radius fits into the radial notch of the 
ulna ; and its ligaments are the annular and the quadrate. 

Annular Ligament of Radius. — This is a strong, fibrous 
collar which encircles the head of the radius and retains 
it in the radial notch of the ulna. It forms four-fifths of 
a circle, and is attached by its extremities to the anterior 
and posterior margins of the notch. It is slightly narrower 
below than above, and therefore, under ordinary circum- 
stances, the head of the radius cannot be pulled downwards 
out of it ; and the ligament is braced tightly towards the 
elbow and also greatly strengthened by the anterior and 
lateral ligaments of the elbow, which are attached to its 
upper border. Its lower border is attached, loosely, to the 
neck of the radius by a thin layer of fibrous tissue which 
closes the joint inferiorly — except at the medial side, where 
the closure is completed by the quadrate ligament, a small, 
loose, weak sheet of fibres that connects the neck of the 
radius to the lower margin of the radial notch of the ulna. 

VOL. I — 12 
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Synovial Membrane. — The synovial membrane of the 
proximal radio-ulnar joint is a prolongation downwards of 
the synovial membrane of the elbow joint ; it lines the deep 
surface of the annular ligament and the upper surface of the 
quadrate ligament. As it is reflected upwards to reach the 
articular cartilage around the head of the radius, it encloses 
the intracapsular part of the neck in a tubular sheath. 

Distal Radio-Ulnar Joint. — At this joint, the head of 
the ulna is received into the ulnar notch of the radius ; and 
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Fig. 92. — -Annular Ligament of Radius. 



the bones are united by a fibrous capsule and the articular 
disc. 

Articular Disc. — The disc is the true bond of union at 
this joint. It has already been noticed in connection with the 
radio-carpal joint, where it extends the radial articular surface 
in a medial direction ; it separates the distal end of the ulna 
from the lunate and triquetral bones, and intervenes, there- 
fore, between the cavities of the wrist joint and distal radio- 
ulnar joint (Fig. 93). It is a thick, firm, fibro-cartilaginous 
plate of triangular outline, attached by its base to the distal 
margin of the ulnar notch of the radius, and by its apex to 
the depression at the root of the styloid process of the ulna. 

Articular Capsule. — The fibrous capsule consists of lax 
fibres which can have little influence in retaining the distal 
ends of the bones in apposition. It is attached to the anterior 
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and posterior borders of the articular disc, and to the front 
and back of both bones of the forearm, extending upwards to 
the lower ends of their interosseous borders to enclose an 
upward prolongation of the cavity of the joint called the 
recessus sacciformis. 

The synovial membrane lines the fibrous capsule, and 
covers the upper surface of the disc. 

In addition to the ligaments of the two joints, the bones 
are held together by the interosseous membrane. 

Dissection , — To expose the interosseous membrane, remove 
the muscles from the back and the front of the forearm. 

Interosseous Membrane of Forearm. — The inter- 
osseous membrane is a fibrous sheet that stretches across the 
interval between the two bones of the forearm, and is attached 
to the interosseous border of each. Its upper border is 
situated about one inch below the tuberosity of the radius. 
Distally, it blends with the capsule of the distal radio-ulnar 
joint. The posterior interosseous vessels pass backwards, 
above its upper margin, between the two bones of the fore- 
arm ; and the anterior interosseous vessels pierce it about two 
inches from its distal end. 

Its fibres run for the most part obliquely downwards 
and medially from the radius to the ulna, although several 
strands may be noticed taking an opposite direction. The 
membrane therefore braces the two bones together in such a 
manner that forces, passing upwards from the hand through 
the radius, are transmitted from the radius to the ulna. It 
also extends the surface of origin for the muscles of the fore- 
arm. By its anterior surface, it gives origin to the flexor 
digitorum profundus and the flexor poUicis longus muscles, 
whilst from its posterior surface spring fibres of the two 
extensor muscles of the thumb, the abductor poUicis longus, 
and the extensor indicis. 

Dissection . — Cut through the annular ligament, divide the 
interosseous membrane from above downwards, open the capsule 
of the distal radio-ulnar joint, and draw the radius laterally. 
Examine the connexions of the capsule and articular disc. 

Movements at the Radio-Ulnar Joints. — The movements of prona- 
tion and supination take place at the radio -ulnar joints. When the limb 
is in the position of complete supination, the thumb is directed laterally, 
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and the two bones of the forearm are parallel. In the movement of prona- 
tion, the radius is thrown across the front of the ulna, so that its distal end 
comes to lie on the medial side of the ulna. Further, the hand moves 
with the radius, and when the movement is completed the back of the 
hand is directed forwards, and the thumb is turned medially. 

The dissector should study the movements at the two radio-ulnar 
joints in the dissected part. But the range of movement in a completely 
dissected limb is apt to be deceptive ; it should therefore be checked by 
observation of the living limb. 

In proximal radio -ulnar joints the movement is simple enough. 
The head of the radius merely rotates within the annular ligament ; and 
accuracy of motion is obtained by the head of the radius resting and 
moving upon the distal end of the humerus (Figs. 82, 95A, 95B). 

At the distal radio -ulnar joint, the distal end of the radius revolves 
around the distal end of the ulna. It carries the hand with it, and de- 
scribes the arc of a circle whose centre is at the attachment of the articular 
disc to the distal end of the ulna. As the movement occurs, the articular 
disc moves with the radius, and travels backwards on the distal end of 
the ulna in supination, and forwards in pronation. 

The muscles chiefly concerned in supination of the forearm are the 
biceps brachii and the supinator, aided by the long abductor, the long 
extensor of the thumb and the brachio-radialis. The biceps brachii, from 
ts insertion into the posterior part of the tuberosity of the radius, is placed 
in a very favourable position for supinating. 

The pronators are the pronator teres, the pronator quadratus, and, 
to a certain extent, the flexor carpi radialis and the brachio-radialis. The 
pronator teres, from its insertion into the point of maximum lateral 
curvature of radius, can exercise its pronating action to great advantage. 
The balance of power is in favour of the supinators— as can be noted in 
all screwing actions— on account of the preponderating influence of the 
biceps. 


Intercarpal Joints 

In the carpus there are only two joint cavities. One is the 
cavity of the pisiform joint. The other is common to the 
rest of the intercarpal joints, for their cavities communicate 
reely with one another, and thus form one large, irregular, 
composite cavity. ’ 

At the pisiform joint, the pisiform bone articulates with 
the palmar surface of the triquetral bone, to which it is 
attached by an articular capsule. 

The dissector has previously noted that the tendon of the 
flexor carpi ulnaris is inserted into the pisiform bone. To 
relieve the capsule from the strain to which this muscle 
subjects the joint, certain strong, accessory bands are pro- 
vided which act virtually as secondary insertions of the 
muscle. They are the piso-kamate and the piso-metacarpal 
ligaments attached respectively to the hook of the hamate 
and the base of the fifth metacarpal bone. 
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The other intercarpal joints share one joint cavity 
(Fig. 93). The main part of the cavity of the joint is be- 
tween the proximal and distal rows ; but prolongations of 
it pass upwards between the three bones of the proximal row, 
and downwards between the four bones of the distal row; 
these downward prolongations communicate with the cavities 
of the carpo-metacarpal joints. 



Fig. 93. — Coronal Section through Radio-Carpal, Intercarpal, and Carpo- 
Metacarpal and Intermetacarpal Joints to show Joint-Cavities and 
Interosseous Ligaments (diagrammatic). 


Palmar and dorsal intercarpal ligaments pass between 
the corresponding surfaces of the bones of each row ; and 
interosseous ligaments unite the non-articular parts of their 
contiguous surfaces. The interosseous ligaments of the 
proximal row have been seen already, for they complete the 
distal articular surface of the wrist joint ; those of the distal 
row, less regular in position, wiU be seen when the transverse 
part of the intercarpal joint is opened. 

The transverse part of the intercarpal joints lies between 
the proximal and distal rows of carpal bones. The two rows 
are bound together by a fibrous capsule which is attached to 
the palmar and dorsal surfaces and the medial and lateral 
ends of each row. 

Articular Surfaces (Figs. 75, 93, 97)- — The bones of the 
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proximal row articulate with one another by flat surfaces, 
and so do the bones of the distal row. In the transverse part 
of the intercarpal joint, the proximal parts of the capitate 
bone and the hamate bone form a high convexity which fits 
into a concavity formed by the distal surfaces of the triquetral 
and lunate bones and the distal part of the medial surface of 
the scaphoid bone ; and the convex distal surface of the 
scaphoid bone is received into a concavity formed by the 
proximal surfaces of the trapezium and trapezoid bones. The 
two opposed surfaces of the transverse part of the joint are, 
therefore, concavo-convex from side to side and adapted one 
to the other. The synovial cavity may be partly interrupted 
by an interosseous ligament between the capitate and scaphoid 
bones (Fig. 93). 

Movements at the Intercarpal Joints. — The movements at the 
intercarpal joints supplement those at the radio-carpal joint, and tend 
to increase the range of movement of the hand. Between the individual 
bones of each row the movement is of a gliding character, and very 
limited. At the transverse intercarpal joint, flexion and extension are 
the main movements, but some side to side gliding occurs between the 
rows to increase the range of adduction and abduction of the hand (p. 177). 

By the multiplicity of joints in this part of the limb, strength and 
elasticity are contributed to the wrist. 

Dissection . — Remove the interosseous muscles from the 
metacarpal bones, and detach the flexor tendons from the 
fingers, but leave the extensor tendons in position. Define and 
clean the ligaments which connect the carpus and metacarpus, 
and those which unite the bases of the medial four metacarpal 
bones. 


Carpo-Metacarpal and Intermetacarpal Joints 

The metacarpal bone of the thumb articulates with the os 
trapezium by a joint which is quite distinct from the other 
carpo-metacarpal joints. An articular capsule surrounds the 
joint, and is sufficiently lax to allow a very considerable range 
of movement. 

The medial four metacarpal bones are connected to the 
carpus by palmar and dorsal ligaments^ and by one interosseous 
ligament ; and a medial ligament closes in the medial side 
of the joint of the fifth metacarpal bone. 

The interosseous ligament springs from the contiguous 
distal mar^s of the capitate and hamate bones, and passes 
to the medial side of the base of the third metacarpal bone. 
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94A. — Radiograph of Wrist and Hand of girl aged 7. FiG. 94B. — Radiograph of Wrist and Hand of man aged 25. 

Note the relative position of the ossifying carpal Compare \Mth Fig. 94A for the identification and 

bones — the pisiform centre has not yet appeared. relative position of the carpal bones. 
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Fig. 95 a. — L ateral Radiograph of same Elbow as in Fig. 82 Fig. 95B. — Lateral Radiograph of same Elbow half-flexed, 

fully extended. Note the tip of the olecranon in the Note the relative p)osition of epicondyle and olecranon, 

olecranon fossa of the Humerus. 
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Dissection . — To display the interosseous ligament, divide the 
bands which connect the bases of the third and fourth metacarpal 
bones, and sever the dorsal ligaments which bind the medial two 
metacarpal bones to the carpus. The metacarpal bones thus set 
free can then be forcibly bent forwards, when the ligament in 
question will come into view. 

The metacarpal bones of the fingers articulate with one 
another by their bases, and are united by strong ligaments. 
These are a series of transverse palmar and dorsal ligaments^ 
and three stout interosseous ligaments^ which pass between 
the non-articular parts of the sides of contiguous bases and 
will be seen later when the bases are separated. 

In addition, the heads of the bones are indirectly connected 
by the deep transverse metacarpal ligaments (p. 167). These 
ligaments were cut in the dissection of the interosseous 
muscles. 

Synovial Membranes of the Intercarpal^ Carp 0- Metacarpal^ 
and Intermetacarpal Joints. — The pisiform joint and the 
carpo-metacarpal joint of the thumb both possess separate 
capsules ; but the various ligaments of the intercarpal, carpo- 
metacarpal and intermetacarpal joints, though they are 
spoken of individually as separate ligaments, constitute col- 
lectively a single capsule, which surrounds a continuous joint- 
cavity. The synovial membrane lines all the ligaments and 
is prolonged over all the intra-articular parts of the bones that 
are not covered with articular cartilage. 

Dissection . — To display the articular surfaces of the carpo- 
metacarpal joints, detach the metacarpus from the carpus. To 
see the interosseous ligaments, separate the bones of the second 
row of the carpus from one another, and deal similarly with the 
bases of the metacarpal bones. 

Articular Surfaces. — The base of the metacarpal bone of 
the index will be seen to be hollowed out for the reception of 
the trapezoid bone. It articulates also with the trapezium 
on the lateral side, and with the capitate bone on the medial 
side. The base of the third metacarpal rests against the 
capitate bone alone. The base of the fourth metacarpal bone 
rests upon the hamate bone, but articulates slightly with the 
capitate bone also. The fifth metacarpal bone articulates with 
the hamate bone (Figs. 62, 75, 77, 94 a and b). 

The nerve-supply of the intercarpal, carpo-metacarpal and 
intermetacarpal joints is derived from the anterior and post- 
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erior interosseous nerves, and the dorsal and deep branches 
of the ulnar nerve. 

Movements of the Metacarpal Bones. — The opposed surfaces of 
the os trapezium and the metacarpal bone of the thumb, being saddle- 
shaped, allow free movement at that joint. Thus, the metacarpal bone of 
the thumb can be moved : — (i) dorso-laterally (extension) ; (2) forwards 
and medially (flexion) ; (3) medially towards the index (adduction ) ; (4) 
laterally (abduction). A combination of the above-mentioned move- 
ments, occurring one after the other, constitutes circumduction ; but a 
more important combination is that of flexion with opposition^ whereby 
the thumb is carried medially across the palm and can be brought into 
contact with any of the fingers. The student should consider the actions 
of the various muscles attached to the thumb in relation to these move- 
ments. 

The metacarpal bones of the index and middle fingers possess very 
little power of independent movement. The metacarpal bone of the ring- 
finger, and more especially the metacarpal bone of the little finger, are 
not so tightly bound to the carpus : when the hand is clenched they both 
move forwards. The metacarpal bone of the little finger is provided with 
an opponens muscle, which has the power of moving the bone forwards 
and laterally towards the thumb, and thus assists in the “ cupping of the 
hand 


Metacarpo-Phalangeal and Interphalangeal Joints 

The ligaments of a metacarpo-phalangeal joint and an 
interphalangeal joint are alike. 

Articular Capsules, — In each joint there is a fibrous 
capsule, thickened in front to form a palmar ligament^ and 
thickened at the sides to form collateral ligaments. On the 
dorsum of the joint, the fibrous capsule is exceedingly thin, 
for it is fused with the overlying extensor tendon ; and the 
protection thus afforded by the tendon makes a thick fibrous 
covering of the synovial membrane unnecessary. 

Collateral Ligaments. — The collateral ligaments are strong 
oblique bands that pass downwards and forwards from the 
sides of the head of the proximal bone of the joint to the 
sides of the base of the distal bone (Fig. 67, p. 145). 

Palmar Ligament, — This is a strong, thick, fibrous plate. 
It is attached loosely to the neck of the proximal bone, extends 
over the palmar surface of the head, and is attached firmly 
to the base of the distal bone. It forms part of the socket 
for the head of the proximal bone, whose palmar surface 
articulates with it when the joint is straight. The margins 
of each palmar ligament are continuous with the collateral 
ligaments, and give attachment to the margins of the fibrous 
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flexor sheath ; and its palmar surface is covered by the flexor 
tendon and the synovial sheath. 

In a metacarpo-phalangeal joint of a finger, the margins of 
the palmar ligament give attachment also to the deep trans- 
verse metacarpal ligament and partial attachment to the 
processes of the palmar aponeurosis. 

The nerve-supply of the metacarpo-phalangeal joints and 
of the interphalangeal joints is derived from the nerves that 
innervate the skin of the digits to which they belong. 

Sesamoid Bones . — In the metacarpo-phalangeal joint of 
the thumb, the palmar ligament is fused with the tendons 
of the adductor pollicis and flexor pollicis brevis. In the 
fused ligament and tendons, two little sesamoid hones are 
developed which articulate with the palmar surface of 
the head of the first metacarpal bone. Sometimes minute 
sesamoid bones are found in the palmar ligaments of other 
metacarpo-phalangeal joints, the joints of the index and the 
little finger being the most frequent (Figs. 75, 94B). 

Dissection . — Raise the extensor tendons from the metacarpo- 
phalangeal joints. If this is done carefully, the dorsal part of 
each capsule (which is very thin) will be left intact. 

Movements at the Metacarpo-Phalangeal Joints. — In each 
metacarpo-phalangeal joint, the concave surface of the phalanx receives 
the convex surface of the head of the metacarpal bone. The joints 
are condyloid ; the movements are therefore : (i) flexion, (2) extension, 
(3) abduction, (4) adduction, (5) circumduction. There is no provision 
for active or voluntary rotatory movements at these joints ; but, if a 
finger is seized by the other hand and twisted, it will be seen that con- 
siderable passive rotatory movement is possible. 

During flexion of the fingers, the proximal phalanx and the palmar 
ligament travel forwards upon the head of the metacarpal bone ; and 
the collateral ligaments, owing to the fact that they are attached nearer 
to the distal surface than to the palmar surface of the head, tighten so 
that lateral movement is restricted. The interosseous and lumbrical 
muscles are chiefly instrumental in producing this movement, but they 
are aided by the long and short flexors of the digits. 

The proximal phalanges of the fingers, in the movement of extension, 
can be carried backwards only to a very slight degree beyond the line of 
the metacarpal bones. The extensor digiiorum and the extensores indicis 
and digiti minimi are the muscles which operate in this movement. 

Abduction and adduction are movements of the proximal phalanx away 
from and towards a line prolonged distally through the middle finger, and 
are seen when the fingers are spread out and drawn together again. The 
action of the interosseous muscles in these movements is explained on 
pp. 169-170. It should be noticed that the movements of abduction and 
adduction are very free in the extended position of the fingers ; but, if 
flexion is induced, the power of separating the fingers becomes more 
and more restricted, until it becomes lost when the hand is closed. This 
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is due only partly to the arrangement of the collateral ligaments men- 
tioned above, and perhaps mainly to the restricting action of the flexors 
(seep. i6o). 

Very little abduction or adduction is possible at the metacarpo- 
phalangeal joint of the thumb. These movements take place at its carpo- 
metacarpal joint. 

Movements at the Interphalangeal J oints. — The interphalangeal 
joints are hinge joints ; therefore the only movements possible are flexion 
and extension. Flexion of the middle phalanges of the fingers is brought 
about by the flexor sublimis, and of the distal phalanges by the flexor 
profundus. Extension of the phalanges at the interphalangeal joints is 
produced not only by the extensors of the digits but also by the inter- 
osseous and lumbrical muscles acting through the extensor expansions, 
into which they are inserted ; it is probable that extension of the middle 
and distal phalanges is brought about chiefly by the interossei and the 
lumbricals. The interossei and lumbricals, therefore, flex the proximal 
phalanges at the metacarpo -phalangeal joints and extend the middle and 
distal phalanges at the interphalangeal joints. 

In the thumb, the flexor poUicis longus and the extensor pollicis 
longus operate at the interphalangeal joint. 
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Introduction. — The parts of the lower limb are the hip 
and buttock^ the thigh ^ the leg^ and the foot and toes. 

The hip and buttock make up what is called the gluteal 
region, which overlies the side and the back of the pelvis, 
extending from the waist and the small of the back down to 
the hollow on the side of the hip and to the fold or groove 
that limits the buttock below. The hip and the buttock are 
not sharply distinguished from each other either in anatomical 
descriptions or in ordinary English usage ; but the hip (coxa) 
may be taken as the upper part of the region and the part 
presented in a side view, while the buttock (natis) is the 
rounded bulging behind and below. The groove that limits 
the buttock inferiorly is called the gluteal fold. The cleft 
between the buttocks is called the natal cleft (Fig. 115, 
p. 228) ; its lower part — /.<?., the part beyond the end of the 
backbone — is included in the perineum. 

The skeleton of the hip and buttock is one bone called 
the hip-bone ; but it is made up of three parts united at the 
acetabulum where the femur articulates with it (Fig. 93). 
The ilium is the large, upper part, and is felt in the lower 
margin of the waist. The ischium is the lower and hinder 
part, on which the body rests in the sitting posture. The 
pubis is the anterior part, and is the bone felt at the lower 
part of the front of the abdomen. 

The hip-bone forms part of the skeleton of the trunk also. 
The right and left hip-bones, together with the sacrum and the 
coccyx, make up the skeleton of the pelvis ; and the hip-bone 
is sometimes called the pelvic girdle. At the front, the two 
hip-bones articulate with each other to form a joint called the 
pubic symphysis = 'union). At the back, they 

articulate with the sides of the sacrum at the sacro-iliac joints. 

The thigh (femur) extends from the hip to the knee 

^ If the first part allotted to the student is the Lower Limb, he will read 
the general introductory paragraphs on pp. 1-19 before he begins its 
dissection. 
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in the second row. They are placed side by side — the cuboid 
bone most laterally, and then three bones called cuneiform 
bones because they are wedge-shaped {cuneus^B. wedge). 
The bone between the rows is called the navicular bone ; it 
separates the cuneiform bones from the talus. The tarsal 
bones articulate with one another forming intertarsal joints. 

The metatarsus has a skeleton of five metatarsal bones. 
They are set side by side behind the toes, and are numbered 
I to 5 — beginning with the one behind the big toe. Their 
posterior ends are called their bases ; their anterior ends are 
called their heads. The bases articulate with one another 
forming intermetatarsal joints, and with the cuboid and 
cuneiform bones forming tarso-metatarsal joints. 

The toes or digits are numbered from medial to lateral 
side ; but the first toe is called also the big toe or hallux.^ 
and the fifth is the little toe {digitus minimus). The bones 
of the toes are called phalanges. The big toe has two 
phalanges — a proximal phalanx and a distal. Each of the 
other toes has three — proximal, middle and distal. Each 
proximal phalanx articulates with the head of a metatarsal 
bone to form a metatarso-phalangeal joint. The middle 
phalanx articulates with the other two to form interphalan- 
geal joints. The proximal end of a phalanx is called its 
base and its distal end is its head. 

Bones that are embedded in the substance of tendons are 
called sesamoid bones. The largest is the patella. The 
others are very small, and some of them are often absent; 
the two that are always present lie on the plantar surface of 
the first metatarso-phalangeal joint (Fig. 191, p. 370). 


FRONT OF THIGH 

The order of dissection of the Lower Limb depends upon 
the arrangement that has been made for the general allot- 
ment of parts. If, ^according to a common plan, the limb is 
to be dissected in continuity with the Pelvis by the same dis- 
sectors, it may be advisable to begin with the gluteal region 
(p. 227) and to dissect the greater part of the t6igh before 
any special dissection of the pelvis from the side is undertaken 
(see Vol. II, p. 404). If, however, the limb be allotted 
separately, the dissection begins at the same time as the dis- 
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section of the anterior abdominal wall with the body lying 
on its back ; the pelvis should be supported by blocks, and 
the lower limbs stretched out at full length. During the five 
days that the body remains in this position the dissector has a 
very extensive dissection to perform. He has to dissect — (i) 
the front of the thigh, including the femoral triangle and 
its contents, (2) a portion, at least, of the medial side of the 
thigh, including the adductor canal and its contents. 

With so much work to be completed within a limited time, 
it should be regulated day by day as follows. During the 
first day study the surface anatomy and dissect the super- 
ficial structures of the whole of the front and medial side of 
the thigh. The second and third days should see the dissec- 
tion of the femoral triangle and the adductor canal com- 
pleted. The fourth and fifth days should be devoted to the 
remainder of the dissection and to revision. 

Before making the preliminary incisions in the skin, the 
dissector must study the surface-anatomy of the region. 

Surface - Anatomy. — The pubic symphysis (p. 187, 
Fig. 98) is in the median plane, at the lowest part of the 
front of the abdomen, between the right and left pubic bones. 
Below and behind the symphysis, there is a wide archway, 
called the pubic arch, whose sides are formed by the right 
and left pubis and ischium. Find the lower part of the sym- 
physis, and press your fingers along one side of the arch. 
It is at the uppermost part of the medial side of the thigh, 
in the boundary between the thigh and the perineum. Next, 
find the upper margin of the symphysis, and draw your finger 
in a lateral direction. The bone felt is the pubic crest. The 
crest is about one inch long, and ends laterally in the 
pubic tubercle, a small, blunt prominence at that distance 
from the symphysis. 

Find the iliac crest, which is the bone felt in the lower 
margin of the waist. Trace it forwards, and note that it 
curves slightly in a medial direction, and slopes markedly 
downwards. Its anterior end is called the anterior superior 
iliac spine, and in a thin body it can be gripped between 
finger and thumb. Between this spine and the pubic tubercle, 
there is a shallow, curved groove that separates the front of 
the thigh from the front of the abdomen. Press your finger 
along the groove, and feel a resisting, elastic band : that is 
the inguinal ligament, which stretches between the spine and 
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the tubercle. Run your finger upwards and backwards from 
the spine along the outer edge or lip of the iliac crest, rmtil 
you feel a low prominence called the tubercle of the iliac 
crest ; it is at the widest part of the pelvis, and is therefore 
the highest point of the crest seen from the front, though the 
actual highest point is farther round at the back. A hand’s 
breadth below the tubercle, the greater trochanter of the femur 
is near the surface, and forms a wide prominence just in front 
of the hollow on the side of the hip ; the top of the trochanter 
is about the same level as the pubic crest. 

The head of the femur, which articulates with the hip bone, 
is deeply hidden under muscles ; but it can be felt. Place 
your finger on a spot, just below the inguinal groove, midway 
between the anterior superior iliac spine and the pubic sym- 
physis ; press firmly and rotate the limb this way and that ; 
the head of the femur should be felt moving beneath muscle. 
In the living limb, the pulsations of the femoral artery are 
felt at the same spot. 

The shaft of the femur is thickly covered with muscles 
throughout its length. 

At the knee, the patella is a familiar object. The liga- 
mentum patellae stretches downwards from it and leads you 
to the tuberosity of the tibia, which is a blunt prominence on 
the front of the upper end of the tibia. It is a very strong 
tendon — two inches long and one inch wide — that can be 
gripped between finger and thumb, and is felt best when the 
knee is half bent. Grasp the patella and try to move it. It 
is movable when the knee is straight, but not when the knee 
is bent — for then the ligamentum pateUse is put upon the 
stretch. When the knee is bent, the patella is drawn off the 
front of the femur on to its lower end ; and the patellar 
surface of the femur can be felt (if you press firmly) through 
the muscles above the patella (Figs. 171, 172 a and b). 

The large masses of bone at the sides of the knee are the 
lateral and medial condyles of the femur and of the tibia. 
With the knee bent, feel the sides of the femoral condyles; 
their most prominent points are called the lateral and medial 
epicondyles of the femur, and are nearer the back of the knee 
than the front. 

Straighten the knee, and look at the posterior part of its 
medial surface. Note a low, longitudinal fleshy elevation 
about the width of a finger. It is the lower part of the 
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sartorius muscle, which runs downwards from the anterior 
superior iliac spine obliquely across the thigh and can be 
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brought into prominence in the living limb by bending it at 
both knee and hip joints and rotating the thigh outwards 
(p. 215). Bend the knee, and note that the muscle slips 
backwards off the medial condyle of the femur into the 
medial boundary of the popliteal fossa. 

The wide, smooth fleshy swelling above the medial condyle 
is the lower part of a large muscle called the vastus medialis. 
When the knee is bent, that swelling is limited posteriorly by 
a wide, shallow groove. Press your Anger into that groove ; 
a tense band is felt in its floor ; that is the tendon of a large 
muscle called the adductor magnus. Draw the finger down- 
wards ; it will be caught on a small prominence of bone, 
called the adductor tubercle, which projects from the upper- 
most part of the medial condyle (Fig. 98). 


Superficial Dissection 

General instructions for making incisions and for the 
removal of skin and superficial fascia are given on p. 15. 

Dissection . — Reflexion of the Skin — Incisions (Fig. 99). — 
(i) From the anterior superior iliac spine along the line of the 
inguinal ligament to the pubic symphysis ; (2) from the symphysis 
downwards along the medial side of the thigh and knee to the 
level of the tubercle of the tibia ; (3) from the lower end of the 
vertical incision transversely across the front of the leg to its 
lateral border. 

Raise the quadrilateral flap of skin, thus mapped out (9. Fig. 
99), carefully from the superficial fascia and turn it laterally, 
taldng particular care in the region of the knee to avoid injury 
to the patellar plexus of cutaneous nerves. 

Superficial Fascia. — In the region now exposed the fat 
of the superficial fascia is usually abundant, especially on the 
medial side of the thigh. The deeper part of the superficial 
fascia is membranous throughout the region ; but its mem- 
branous character is most manifest in the uppermost part of 
the region. There, it forms a distinct layer, to some extent 
separated from the fatty layer by vessels and lymph-nodes 
(Fig. 100) ; and the two layers can be separated by a little 
dissection. Both layers of the superficial fascia are con- 
tinuous with the corresponding layers on the anterior wall 
of the abdomen. The membranous layer is loosely attached 
to the deep fascia of the thigh by areolar tissue except near 
the inguinal ligament, where there is a linear, fairly firm 

VOL. I — 13 
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attachment. The line of firm connexion or fusion begins 
a little lateral to the pubic tubercle and extends nearly 
horizontally in a lateral direction for about three inches. 
The medial part of the line may coincide with the medial 
part of the inguinal ligament or may be a little below it ; 
but, as the lateral part of the ligament is very oblique, 

the lateral part of the line 
is farther and farther away 
from it. 

This connexion is of some 
practical importance, and, to 
demonstrate it, the dissectors 
of the Lower Limb and the 
Abdomen must work to- 
gether. 

Dissection. — Make a 
transverse incision through 
the entire thickness of the 
superficial fascia on the front 
of the abdomen from the 
anterior superior iliac spine 
to the median line of the 
body. When the lower edge 
of the divided fascia is raised, 
its two layers are easily 
distinguished. Insinuate 
the fingers between the 
membranous layer and the 
aponeurosis of the external 
oblique muscle of the ab- 
domen. Little resistance will 
be encountered, for the 
fascia and the aponeurosis 
Fig. ioo.— Diagram of Fasciae and are connected only by some 

Muscles of Inguinal and Subin- fragile areolar tissue, and 

guinal Regions lateral to Saphenous the fingers can be passed 

Opening. Cf. Fig, io8. downwards as far as the 

union of the membranous 
layer with the deep fascia of the thigh. If the fingers are now 
carried medially along the line of union, it will be found that 
the line of attachment descends across the front of the pubis 
into the perineum, where its connexions may have been examined 
already by the dissector of the Abdomen. 

If urine is effused into the anterior part of the male peri- 
neum from a rupture of the urethra, it cannot pass into 
the medial side of the thigh because of the attachment of 
the membranous layer of the superficial fascia to the side of the 
pubic arch and to the front of the pubis, but it can ascend 
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between the membranous layer and the deep fascia to the 
wall of the abdomen. Having reached the wall of the 
abdomen, it cannot descend into the front of the thigh 
because of the connexion between the membranous layer 
and the deep fascia of the thigh (see VoL II, pp. 139, 379). 

The dissector will now proceed to display the structures 
that lie in the superficial fascia and under cover of it. 

Dissection , — Begin with the great saphenous vein. It is 
easily found about the mid-length of the thigh, near the medial 
border. Follow it downwards to the medial side of the knee, and 
upwards to its termination in the femoral vein. Some lymph- 
nodes of fairly large size lie along the sides of the upper part of 
the vein. Clean them, aind note the delicate, thread-like lymph- 
vessels connected with them. Lift the upper end of the vein from 
its bed, and note that, to reach the femoral vein, it bends back- 
wards over a fairly sharp edge of deep fascia. 

The edge of fascia now exposed is the lower margin of. 
the saphenous openhig.^ an oval gap in the deep fascia, situated 
just below the medial part of the inguinal ligament. The 
opening will be exposed later. 

Dissection , — Clean the small superficial blood-vessels of the 
groin. Follow the arteries and veins together as they radiate from 
the region of the saphenous opening — the superficial circumfiex 
iliac laterally, the superficial epigastric upwards, and the super- 
ficial external pudendal medially. Define and retain in position 
the lymph-nodes that are met -with. As the eirternal pudendal 
artery is traced medially, note that its branches pass superficial 
to the spermatic cord (Fig. 10 1). 

The spermatic cord is a thick, soft bundle — almost as thick 
as a little finger — that emerges from the abdomen just above 
the medial end of the inguinal ligament ; it appears through 
an opening called the superficial inguinal ring and descends 
into the scrotum. It will be cleaned by the dissector of the 
Abdomen, but the dissector of the Lower Limb will note that 
it crosses a comer of his territory. If the subject is a female, 
the spermatic cord is replaced by a slender, inconspicuous 
band, called the round ligament of the uterus^ that emerges 
through the same point in the abdominal waU and descends 
into the labium majus. 

Dissection , — Identify the ilio-inguinal nerve (Fig. 104). It 
is a slender nerve that leaves the abdomen through the lateral 
part of the superficial inguinal ring, and is distributed mainly to 
the external genital organs Trace the branches of the nerve that 
pass to the thigh. 
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Clean the l3rmph-nodes that lie along the lower border of the 
inguinal ligament. They vary in size. 

Next, complete the exposure of the saphenous opening by defin- 
ing its lateral and upper margins. Clear away the cribriform 
fascia, a thin layer that closes the opening, but do so carefully — 
disentangling the vessels that pierce it, and avoiding injury to 
the structures behind it. Observe that it is attached medially to 
the surface of the deep fascia, and that the saphenous opening 
has no definite medial margin. 

The removal of the cribriform fascia exposes the greater 
part of the anterior wall of the femoral sheath — that is, the 
fascial layer that surrounds the uppermost inch and a half of 
the femoral artery and vein. The sheath is very liable to be 
injured as the cribriform fascia is removed. If that has 
happened, the femoral vessels will be partly exposed. Note 
that the vein is opposite the opening, while the artery is 
behind its lateral margin. 

Dissection. — Look for the remaining cutaneous nerves, 
seeking them first, with the help of Figs. loi and 104, at the points 
where they pierce the deep fascia and trace them downwards. 
They are named and described on pp. I99r202. 

The saphenous nerve, the principal distribution of which is in 
the leg and foot, becomes superficial much lower than the others ; 
it appears behind the vein at the medial side of the knee ; and its 
infrapatellar branch appears in front of the vein above the knee. 

Look for a network of slender nerves in front of the patella. 
It is called the patellar plexus, and is formed by branches of several 
cutaneous nerves. At the same time, see if there is any evidence 
of a subcutaneous bursa in front of the patella. 

Superficial Inguinal Vessels.— Three small arteries— 
the superficial external pudendal, the superficial epigastric, 
and the superficial circumflex iliac — pierce the cribriform 
fascia or the deep fascia of the thigh below the inguinal liga- 
ment, and radiate from their origin in the directions that 
their names imply. They supply the skin of the external 
genital organs, of the groin and of the lower part of the 
anterior abdominal wall, and the inguinal lymph-nodes (Fig. 
10 1). They all spring from the femoral artery immediately 
after it enters the thigh. 

The veins which accompany these arteries converge to- 
wards the saphenous opening and join the great saphenous 
vein before it pierces the cribriform fascia. 

Lymph-Nodes and Lymph-Vessels. — The superficial 
inguinal lymph-nodes are arranged in two main groups : — ■ 
(i) An upper group of large nodes spread out immediately 




Fig. ioi. — Superficial Dissection of proximal part of Front of Thigh. The 
Saphenous Opening, and the superficial Lymph-Nodes and Lymph- 
Vessels of the groin are displayed. The lymph-vessels may be recognised 
by their beaded appearance. 


gastric vessels. (2) A lower group made up of a variable 
number of large nodes placed along both sides of the upper 
part of the great saphenous vein (Figs. loi, 153). 

In a spare subject, or, better still, in a dropsical subject, the 
general arrangement of the lymph- vessels may also be made 
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out. These groups of l3nnph-nodes receive the superficial 
vessels of (i) the lower limb, including the gluteal region, 
(2) the external genital organs, (3) the perineum, and (4) the 
lower part of the anterior wall of the abdomen. They receive 
also some of the lymph-vessels from certain organs in the 
pelvis. Swollen, painful nodes in the groin may therefore 
signify disease in the superficial parts named above, or they 
may be a sign of disease in a pelvic organ. Numerous vessels 
connect the nodes with one another. The efferent vessels 
pass through the cribriform fascia and the deep fascia around 
the saphenous opening, and end in the deep inguinal 
nodes (which lie alongside the upper part of the femoral 
vessels) and in the external iliac nodes (which lie in the 
abdomen around the external iliac artery and are described 
in Vol. IL). 

Saphenous Opening. — The saphenous opening is an 
oval aperture in the deep fascia of the thigh. Its position 
and dimensions should be carefully noted, because through 
it a femoral hernia makes its way towards the surface (see 
p. 210). It is about an inch and a half long and half an 
inch wide. It is situated just below the inguinal ligament, 
and its centre is about an inch and a half below and lateral 
to the pubic tubercle. Spread over the opening, there is a 
thin portion of the deep fascia called the cribriform fascia 
because it is perforated by certain vessels (Cribrum = 2, sieve). 
These vessels are the great saphenous vein, one or more of the 
superficial arteries, and some of the lymph- vessels that connect 
the superficial and deep inguinal lymph-nodes. 

The femoral vessels, enclosed in a fascial sheath, are im- 
mediately behind the opening ; the whole width of the vein is 
exposed in the opening, but the artery is overlapped by the 
lateral margin. 

The upper, lower and lateral margins of the opening form 
one crescentic, shaxp edge^ deep fascia called the falciform 
i^gin of the saphenous opening. The lower margin is 
better defined than the upper because the great saphenous vein 
hooks backwards over it to join the femoral vein. On the 
medial side the deep fascia that covers the pectineus muscle 
— the pectineal fascia — slopes in a lateral direction and back- 
wards, and disappears behind the femoral sheath (Figs. 107, 
no) ; the medial margin of the opening is therefore an 
oblique surface instead of a sharp edge. 
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Great Saphenous Vein. — This is the largest superficial 
vein of the lower limb. In the thigh, it is frequently concealed 
in the fat, but in the leg it is usually very evident in the living 
limb — and hence the name (saJ>Aes = esLsi\.y seen). In the 
condition known as “ varicose veins ”, it is often very con- 
spicuous and tortuous. It begins on the medial side of the 
dorsum of the foot, passes upwards in front of the medial 
maUeolus, and ascends through the leg across the medial 
surface of the distal third of the tibia, and then along the 
medial margin of the tibia. It enters the area under dissection 
far back on the medial side of the knee, continues its ascent 
with a lateral and forward inclination, and passes to the 
saphenous opening, where, hooking backwards over its lower 
margin, it pierces the cribriform fascia and the femoral sheath 
to end in the femoral vein. 

During its ascent, it communicates, through the deep 
fascia, with the deep veins ; and it receives numerous tribu- 
taries, including the superficial veins of the groin which join 
it near its termination. 

There are several valves in its interior which help to divide 
the column of blood into sections, and so reduce the pressure 
on the walls of the distal part of the vein. 

Superficial Inguinal Ring. — This is the aperture in the 
aponeurosis of the external oblique muscle of the abdominal 
wall through which the spermatic cord (or the round ligment 
of the uterus) escapes from the abdomen. It has probably 
been displayed by the dissector of the Abdomen already, and 
will be studied by him ; but the dissector of the Lower Limb 
will note its position : it is immediately above the pubic 
tubercle and the medial end of the inguinal ligament. 

Cutaneous Nerves. — Six cutaneous nerves are met with 
in the area of the present dissection ; three come directly from 
the lumbar plexus of nerves in the abdomen ; and three come 
from the femoral nerve, which springs from the lumbar plexus 
(Figs. 102, 104). They communicate with one another, and 
the areas of skin supplied by them overlap. 

r Tlio-ingfuinal nerve. 

From the lumbar plexus, -[ Femoral branch of the genito*femoral nerve. 

I Lateral cutaneous nerve of thigh. 

{ Intermediate cutaneous nerve of thigh. 

Medial cutaneous nerve of thigh. 

Saphenous nerve. 
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The ilio-inguinal nerve (L. i) escapes through the lateral 
part of the superficial inguinal ring. Most of its branches 
go to the scrotum or to the labium majus, according to the 
sex ; but some are distributed to the skin of the adjacent 
part of the thigh. 



The femoral branch of the genito-femoral nerve (L. i, 2) 
is a slender nerve, not easily found, that pierces the deep 
fascia about an inch below the inguinal ligament, a little 
lateral to the saphenous opening. It supplies an area of 
skin, about the size of the palm of the hand, immediately 
below the inguinal ligament. 

The lateral cutaneous nerve of the thigh (L. 2, 3) escapes 
from the abdomen close to the anterior superior iliac spine, 
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behind the inguinal ligament, and descends over the surface 
of the sartorius muscle, embedded in a thick ridge of deep 
fascia which must be slit up to expose the nerve. Two inches 
below the anterior superior spine, the nerve divides into two 
branches — an anterior and a posterior. The posterior branch 
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Fig. 103. — Diagram of Lumbar Plexus. 


Ventral oflFsets, yellow; dorsal offsets, green. For the principle of the forma- 
tion and distribution of the plexus, see p. 49, and cf. the arrangement of 
the brachial plexus, Fig. 18, p. 48. For the sacral part of the lumbo- 
sacral plexus, see Fig. 119, p. 240. 


pierces the deep fascia at once, and runs backwards and 
downwards to supply the skin over the greater trochanter 
and the adjoining part of the gluteal region and thigh. The 
anterior branch is longer. It pierces the deep fascia two inches 
lower down, and descends to the lateral side of the patella, 
giving branches to the skin of the lateral side and front of 
the thigh. 

The intermediate cutaneous nerve of the thigh (L. 2, 3) 
pierces the deep fascia in the middle line of the thigh 
about the junction of its upper and middle thirds. It 
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appears usually as two branches which perforate the fascia 
near each other. Both branches extend to the knee. 



The medial cutaneous 
nerve of the thigh (L. 2, 3) 
also divides into two por- 
tions — an anterior and a 
posterior — which perforate 
the deep fascia on the 
medial side of the thigh 
at some distance from each 
other. The anterior branch 
emerges at the junction of 
the lower and middle 
thirds of the thigh, in 
front of the great saphenous 
vein; it descends to the 
knee, and its terminal 
branches turn forwards to 
reach the front of the 
patella. The posterior 
branch reaches the sur- 
face near the knee, behind 
the great saphenous vein, 
and descends to supply 
the skin on the medial 
side of the upper part of 
the leg. But the main 
stem of the medial 
cutaneous nerve sends a 
few twigs also to the skin 
of the middle third of the 
medial side of the thigh. 
These make their appear- 
ance along the line of the 
great saphenous vein. 

The saphenous nerve 
(L. 3, 4) becomes sub- 


Fig. 104. — Cutaneous Nerves on Front of CUtaneOUS On the medial 
Lower Limb. See also Fig. 116, p. 229. side of the knee by per- 
forating the fascia between 
the sartorius and the tendon of the gracilis muscle, and passes 
into the leg in front of the great saphenous vein. A small artery 
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— the saphenous branch of the descending genicular artery — 
is a useful guide to it as it runs downwards along the nerve. 
Before the saphenous nerve pierces the fascia it gives off an 
infrapatellar branch. 

The infrapatellar branch pierces the sartorius muscle and 
the deep fascia on the medial side of the knee, and curves 
downwards and forwards to reach the front of the joint, 
below the patella (Fig. 104). 

Patellar Plexus. — Filaments of four nerves have been traced to the 
skin of the knee, viz., the saphenous, the intermediate cutaneous, and the 
anterior divisions of the lateral and medial cutaneous nerves of the thigh. 
These filaments communicate with one another and form an interlace- 
ment, termed the patellar plexus, which is situated over the patella, 
ligamentum patellae, and proximal part of the tibia. 

Dissection , — Remove the remains of the superficial fascia, in 
order to expose the deep fascia, but leave the cutaneous nerves 
and vessels. On the medial side of the thigh, the deep fascia is 
very thin, and you must take care not to remove it with the 
superficial fascia. On the front of the knee, look again for 
evidence of a prepatellar synovial bursa. 

Fascia Lata. — The deep fascia of the thigh is called 
the fascia lata. Only a portion of it is displayed at present, 
but the dissector should obtain a general idea of its attach- 
ments and parts before proceeding farther with the dissection. 
One of its striking features is the marked difference in strength 
which it shows on the lateral and the medial sides of the thigh. 

On the medial side the fascia lata is so delicate and thin 
that the subjacent muscular fibres shine through it. On the 
lateral side it is very dense and is thickened to form a long, 
strong, wide band called the ilio-tibial tract, which stretches 
from the iliac crest to the lateral condyle of the tibia^ 

Aroimd the root of the limb, the fascia lata is ^tfached to 
the inguinal and sacro-tuberous ligaments and the bones of 
the pelvis. Thus, it is attached : — laterally^ to the anterior 
part of the iliac crest ; anteriorly, to the inguinal ligament ; 
medially, to the body of the pubis^ to the margin of the pubic 
arch and to the ischial tuberosity; while posteriorly, it is 
continuous with the fascia of the gluteal region, through 
which it is fixed to the sacro-tuberous ligament, the cocc5rx, 
the sacrum, and the iliac crest. 

Immediately below the inguinal ligament, it gives a linear 
attachment to the membranous layer of the superficial fascia ; 
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and it is modified by the formation of the cribriform fascia 
and the saphenous opening. 

At the knee, on the front and on the sides ^ it is attached 
to the capsule of the knee joint, the medial and lateral margins 

of the patella, the tuberosity of 
the tibia, the condyles of the 
tibia and of the femur, and to 
the head of the fibula. Posteri- 
orly^ it is stronger ; it roofs over 
the popliteal fossa, where it is 
called the popliteal fascia \ and 
it is continuous with the fascia 
of the back of the leg. 

Intermuscular Septa. — The 
fascia lata has other offices to 

"^:nl;men;Ttheree7nter! Perfor^ besides that of investing 
muscular Septa and the three the thigh and preservmg its 
Osteo-Fascial Compartments of figure. From its deep Surface, 
the Thigh. (After Turner) 

t divide to form sheaths for the 

c. Lateral intermuscular septum. muSCleS and Other StrUCtureS. 

The chief of these sheets are three partitions which pass 
from the fascia lata to the back of the femur. They are called 
the lateral^ medial and posterior intermuscular septa. ' They 
diviHe the thigh into three compartments for the three great 
groups of muscles of the thigh, each associated with its 
nerve : — The extensors on the front, with the f emoral nerve ; 
the flexors or hamstrings on the back, with the sciatic nerve \ . 
and the adductors on the medial side, with the obturator 
nerve (Fig. 105). 

These three septa will be disclosed in the subsequent dis- 
section (p. 223). In the meantime, note that the medial and 
the lateral septa show as white lines on the surface of the 
•fascia in the distal part of the thigh. 

The extensor group is composed of four large muscles 
which collectively are called the quadriceps femoris, for 
they unite together before their insertion into the patella, 
and, therefore, resemble four heads of a single muscle. The 
ligamentum patellae anchors the patella to the tibia, and acts 
as a continuation of the tendon of the quadriceps. A thin 
tendinous sheet extends downiwards over the front of the 
pateUa from the tendon of the quadriceps to the ligamentum 
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patellae ; a synovial bursa may be found on the surface of 
this sheet and another under cover of it. 

Patellar Bursae. — Several synovial bursae are situated in 
the patellar region, but all of them are seldom found in the 
same limb. Two of these bursae are beyond the range of 
the present dissection. They are : — 

1 . A suprapatellar bursa that is always found above the patella between 

the tendon of the quadriceps and the front of the femur. It is 
a large bursa, and is important in that it nearly always opens 
into the cavity of the knee joint (p. 353). 

2. A deep infrapatellar bursa placed between the lower end of 

the ligamentum patella and the upper end of the tibia; it is a 
constant bursa but is of small size (p. 350). 

Two Others that may have been found in the present 
dissection are : — 

3. A prepatellar bursa which lies between the skin and the superficial 

fascia in front of the lower part of the patella ; chronic enlargement 
of this bursa from pressure is known as “ housemaid^s knee 

4. A subcutaneous infrapatellar bursa which lies between the skin 

and the fascia in front of the tuberosity of the tibia and lower half 
of the ligamentum patellae, and is sometimes divided into upper 
and lower parts. 


Deep Dissection of Front of Thigh 

Inguinal Ligament. — This ligament belongs to the ab- 
dominal wall, but the dissector of the Lower Limb must obtain 
some knowledge of its connexions before he proceeds farther 
with his dissection. 

The inguinal ligament is the lower border of the aponeur- 
osis of the external oblique muscle of the abdomen thickened 
and folded backwards upon itself. It presents, therefore, a 
rounded surface towards the thigh, and a grooved surface 
towards the abdomen. Its lateral extremity is fixed to the 
anterior superior iliac spine. Medially, it is attached to the 
pubic tubercle, and to the adjoining part of the pectineal line 
for nearly an inch. The inguinal ligament pursues an oblique 
course between its iliac and pubic attachments, and at the same 
time describes a gentle curve which is convex downwards. 
The fascia lata is attached to it along its whole length, and 
exercises traction upon it, so that the ligament loses its 
curvature when the fascia lata is divided. 

The pectineal part of the inguinal ligament is a thin 
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expansion from its medial part, and is called the lacunar liga- 
ment (Fig. io6). This pectineal part is triangular in outline. 
One margin is continuous with the main ligament ; the other 
is attached to the pectineal line. The apex is at the pubic 
tubercle. Its base, which looks in a lateral direction, is sharp, 
crescentic and free, and abuts against the femoral sheath. It 


Sheath of rectus Aponeurosis of external oblique 



Fig. io6. — Dissection to show the Connexions of Inguinal Ligament. 


is set obliquely, so that its femoral surface looks downwards 
and laterally, and this surface gives partial origin to the 
pectineus muscle. 

The point on the inguinal ligament which is equidistant 
from the pubic symphysis and the anterior superior iliac spine 
is called the mid-inguinal point. 

Dissection. — The femoral sheath was partly exposed when the 
cribriform fascia was removed (p. 196). To expose the sheath 
fully, cut through the fascia lata ^ong the inguinal ligament, and 
carefully remove the part of it that is lateral to the saphenous 
opening (including the falciform margin). The removal of the 
loose fat will then bring the whole sheath into view. With the 
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handle of the knife or a blunt hook, isolate the sheath from 
the inguinal and lacunar ligaments. 


Femoral Sheath. — The femoral sheath is a funnel- 
shaped, fascial tube that surrounds the uppermost inch and a 
half of the femoral vessels. The mouth of the funnel opens 
into the abdomen ; the lower part gradually closes upon 
the vessels, and fuses with their coats about the level of 
the lower margin of the saphenous opening. The sides of 



Fig. 107. — Dissection to show Femoral Sheath and the Structures 
which pass between Inguinal Ligament and Hip-Bone. 


the sheath do not slope equally towards each other. The 
lateral wall is nearly vertical ; the upper part of the medial 
wall is very oblique. 

Constitution of the Femoral Sheath , — The sources from 
which the femoral sheath is derived, and the manner in which 
it is formed, must next be considered. This entails the study 
of some of the structures that form the walls of the 
abdomen. 

The main part of the inguinal ligament is separated 
from the hip-bone by an elongated interval (Fig. 106), 
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f-Transversalis fascia 
- Transversus abdominis 
• Internal oblique 
- External oblique 
Membranous layer of super- 
ficial fascia 

-Superficial epigastric vein 
-Fatty layer of superficial fascia 
- Skin 

Spermatic cord 
Inguinal ligament 
External iliac vein 

Psoas major 


The most medial part of the interval is occupied by ' the 
lacunar ligament. The rest of it is filled with muscles and 
vessels and nerves. Thus, from medial to lateral end of the 
interval, there are a portion of the pectineus,^ the psoas m.ajor 
and the iliacus muscles ; the femoral vessels are in the space 
that separates the inguinal ligament from the pectineus and 

the psoas. The femoral 
branch of the genito- 
femoral nerve descends 
along the lateral side 
of the femoral artery ; 
the femoral nerve is be- 
tween the psoas and the 
iliacus ; the lateral cutan- 
eous nerve is between the 
iliacus and the lateral end 
of the inguinal ligament 
(Fig. 107). 

The arrangement of 
the fascial lining of the 
abdominal cavity at this 
interval of communica- 
tion between abdomen 
thigh also requires 
attention. The lower part 
of the posterior wall of 
the abdomen, immediately 
above the thigh, is formed 
u' o 1 by the iliacus and psoas 

Fig. 108. — Diagram of Fascise and Muscles . , rTn, 

of Inguinal and Subinguinal Regions ^^jor muscles. i hey are 

in the line of the Femoral Vein. Cf. covered with that part of 

the fascial lining of the 
abdomen which receives the name fascici iliaca. The anterior 
wall of the abdomen is lined, in like manner, with a portion 
of the general lining termed the fascia transversalis. Lateral 
to the femoral vessels, these two fascial layers become con- 
tinuous with each other, and, at the same time, are attached 
to the back of the inguinal ligament (Fig. 100). It is behind 
this union that the iliacus, the femoral nerve, and the lateral 
cutaneous nerve are carried into the thigh. But the external 
iliac vessels (which become the femoral vessels in the thigh), 
with the femoral branch of the genito- femoral nerve, lie 


Super- 

ficial 

inguinal 

lymph- 

node 



Fascia iliaca 
Femoral sheath and 
' Cribriform fascia 
'Femoral vein 
“Deep fascia of thigh 
“Great saphenous vein 



FEMORAL CANAL 


209 


anterior to the fascia iliaca, or, in other words, within the 
fascial lining of the abdomen ; and, as they pass out of the 
abdomen, behind the inguinal ligament, they carry with 
them a funnel-shaped prolongation of the fascia, which is 
the femoral sheath. 

The dissector will now readily understand that the anterior 
wall of the sheath is formed of fascia transversalis and the 
posterior wall of fascia iliaca — each of them being continued 
into the thigh from the corresponding wall of the abdomen 
(Fig. 108). 

Dissection, — Open the femoral sheath by three vertical 
incisions through the anterior wall — one over the femoral 
artery, another over the femoral vein in the line of the great 
saphenous vein, and the third a little medial to the upper part 
of the vein. The first two should extend downwards for an inch 
and a half from the inguinal ligament, the most medial for only 
half an inch or less. 

Interior of the Femoral Sheath. — A little dissection will 
show that the sheath is divided into three compartments by 
two antero-posterior septa. The femoral artery and femoral 
branch of the genito-femoral nerve occupy the lateral com- 
partment ; the femoral vein fills the intermediate compart- 
ment ; the medial compartment lodges a little loose areolar 
tissue, a small lymph-node, and some lymph- vessels. This 
last compartment, from its relation to femoral hernia, has the 
special name oi femoral canal applied to it. 

Femoral Canal. — The boundaries and extent of the 
femoral canal must be very thoroughly studied. The best 
way to begin is to introduce the little finger into the canal 
and push it gently upwards. The length of the canal is not 
nearly so great as that of the other two compartments. In- 
deed, it is not more than half an inch long. It rapidly dimin- 
ishes in width from above downwards, and its lower end is 
closed by the fusion of its walls. 

The upper end or mouth of the canal is called the femoral 
ring. It is closed by a plug of fat called femoral septum ; 
and the peritoneum — the innermost, glistening lining of the 
abdominal walls — overlies the fat, and is slightly dimpled into 
the ring. It is wide enough to admit the tip of the little 
finger. With your finger-tip in the ring, feel its boundaries : — 
anteriorly^ the inguinal ligament ; medially.^ the lacunar 
ligament ; posteriorly^ the pectineal line of the pubic bone ; 
laterally.^ the femoral vein. 

VOL. I — 14 
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The canal lies on the pectineus muscle and its fascia ; and 
the upper margin of the saphenous opening crosses its upper 
part. Lower down, the canal is covered by the cribriform 
fascia, and is usually crossed by the superficial external 
pudendal artery. 


Femoral Hernia. — Femoral hernia is the name applied to the pro- 
trusion of some of the contents of the abdominal cavity through the 
femoral canal into the thigh. The arrangement of the parts which 
occupy the interval between the hip-bone and the inguinal ligament 
has been carefully considered, and the dissector should therefore be in 
a position to understand how the occurrence of such a protrusion is 
possible (Fig. 107). On the medial side of the femoral sheath, the 
interval is closed by the lacunar ligament (p. 206), which, by its strength 
and firm connexions, constitutes an impassable barrier. On the lateral 
side of the sheath, a hernial protrusion is equally impossible. There, the 
fascia transversalis on the anterior wall of the abdomen becomes con- 
tinuous with the fascia iliaca on the posterior wall, and, along the line of 
union, both are firmly attached to the inguinal ligament. 

It is in the region of the femoral sheath, then, that femoral hernia takes 
place. The three compartments of the sheath open above into the ab- 
dominal cavity, but there is an essential difference between the medial 
opening and the other two. The lateral two are occupied by the artery 
and the vein. The femoral canal, or most medial compartment, is occu- 
pied by fat which jdelds under pressure. Further, its widest part is the 
upper opening or femoral ring. It has been noted that the ring is wide 
enough to admit the point of the little finger, and it forms a weak point 
in the parietes of the abdomen — ^weaker in the female than in the male, 
seeing that, in the female, the distance between the iliac spine and the 
pubic tubercle is relatively greater, and that, in consequence, the femoral 
ring is wider. Femoral hernia, therefore, is more common in the female. 

When attempts are made to reduce a femoral hernia, it is necessary 
that the course which the protrusion has taken should be kept constantly 
before the mind of the operator. In the first instance, it passes downwards 
for a short distance. It then turns forwards and bulges through the 
saphenous opening. Should it still continue to enlarge, it first bends up- 
wards over rile inguinal ligament, and then pushes its way upwards and 
laterally towards the anterior superior iliac spine. The protrusion is thus 
bent upon itself, and, if it is to be reduced successfully, it must be made 
to retrace its steps. In other words, it must be drawn down, and then 
pushed gently backwards and upwards. The position of the limb during 
this procedure must be attended to. When the thigh is f^uUy extended 
and rotated laterally, all the fascial structures in the neighbourhood of 
the femoral canal are made tense. When, on the other h^and, the limb 
is flexed at the hip joint and rotated medially, the upper margin of the 
saphenous opening, and even the lacunar ligament, are relaxed. That, 
then, is the position in which the limb should be placed during the 
reduction of the hernia. 

As the hernia descends it carries before it the various layers which it 
meets. First it pushes before it the peritoneum, and that forms the 
hernial sac. The coverings of the sac, from within outwards, are : — (i ) the 
femoral septum ; (2) the wall of the femoral sheath ; (3) the cribriform 
fascia ; and, lastly, (4) the superficial fascia and skin. 

The femoral canal, as already noted, is surrounded by very unyielding 
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structures. Strangulation of femoral hernia cutting off the blood- 
supply of its contents) due to pressure is, therefore, of very common 
occurrence. The base of the lacunar ligament and the upper margin of 
the saphenous opening are especially apt to bring about that condition 
owing to the fact that they are sharp and tense. 

Abnormal Obturator Artery. — The account of the surgical anatomy 
of femoral hernia cannot be complete without mention of the relation 
which the obturator artery frequently bears to the femoral ring. This 
artery passes through the obturator foramen to reach the upper part of 
the medial side of the thigh (p. 272), and its usual origin is from the 
internal iliac artery in the pelvis. In nearly 30 per cent of bodies, how- 
ever, it springs, on one or on both sides, from the inferior epigastric 
artery on the deep aspect of the anterior abdominal waU (as an eiffarge- 
ment of the pubic branch of that artery). It must then pass behind the 
pubic bone to gain the upper part of the obturator foramen, and it has 
a variable relation to the femoral ring. If it runs down, to reach the 
pelvis, across the deep aspect of the base of the lacunar ligament, it is 
in a position of great danger, since that is the structure against which 
the surgeon’s knife is generally directed for the relief of an irreducible 
femoral hernia. 

These points are within the province of the dissectors of the Abdomen, 
and reference should therefore be made to Vol. II, p. 194, and the accom- 
panying illustration (Fig. 102). 

The boundaries and contents of the femoral triangle, 
which occupies the upper third of the front of the thigh, must 
now be dissected. 

Dissection , — The lateral boundary of the triangle is the 
sartorim muscle, and the medial boundary is the medial border 
of the adductor longus (Fig. 109). Clean these muscles down to 
the apex of the triangle where they meet, preserving the nerves 
in relation to the sartorius. 

Now, place a block under the knee in order to flex the hip joint 
and relax the boundaries and contents of the triangle. 

Raise the femoral nerve from the groove between the psoas 
and iliacus muscles on a blunt hook ; and note that it soon ends 
in a number of muscular and cutaneous branches. Secure the 
nerve to the pectineus first, and endeavour to trace it medially, 
behind the femoral artery, to its muscle. Then, clean the other 
branches of the femoral nerve till they leave the triangle, avoiding 
injury to the lateral circumflex artery which passes laterally 
among these nerves near their origin. 

Now, clean the vessels, retaining the large venous trunks, but 
removing the venae comitantes of the smaller arteries. Raise the 
femoral artery y and clean it as far as the apex of the triangle. 
Secure and clean a small artery called the deep external pudendal. 
It springs from the upper part of the femoral artery and runs 
medially. You have probably found the root of the profunda 
artery already. It is a large artery that springs from the femoral 
artery about two inches below the inguinal ligament. Follow it 
downwards, amidst the fat behind the femoral vessels, till it leaves 
the triangle. At the same time, clean the profunda vein, which lies 
in front of its artery. Two large arteries spring from the profunda 
near its origin. They are the lateral and medial circumflex arteries. 




Fig. 109. — Dissection of Right Femoral Triangle. 


the adductor longus, as it. descends behind them in front of the 
adductor hrevis. 

Next, clean the surface of the iliacus and psoas major. And, 
lastly, remove the mass of fat from the angle between the 
psoas and pectineus — disentangling the medial circumflex artery, 
which passes backwards between those two muscles. 

Femoral Triangje. — This is the name given to the 
hollow that occupies a great part of the upper third of the 
thigh (Fig. 109). Its }ase is the inguin^ ligament. Its 
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lateral boundary is the medial border of the saxtorius ; its 
medial boundary is the medial border of the adductor 
longus ; and those two muscles meet at the apex. The apex 
is continuous with a narrow intermuscular space, called the 
addtictor canal ^ through which the femoral vessels travel down 
to the popliteal fossa. 

The roof is composed of the skin and fasciae. The super- 
ficial fascia contains the superficial inguinal lymph-nodes 
with their lymph-vessels, the femoral branch of the genito- 
femoral nerve, branches of the ilio-inguinal nerve, the super- 
ficial branches of the femoral artery -with their companion 
veins, and the upper part of the great saphenous vein ; most 
of these structures pierce the deep fascia of the roof. 

The floor is composed of muscles — adductor longus, 
pectineus, psoas major and iliacus, from medial to lateral side. 
The adductor brevis may appear in the floor between the 
pectineus and adductor longus. The floor slopes backwards 
towards the centre from the lateral and medial boimdaries ; 
the space is triangular, therefore, in section as well as in out- 
line. The central hollow is occupied by a mass of fat which 
contains the profunda and medial circumflex vessels, behind 
the main femoral vessels. 

The main contents of the triangle are as follows : — 

1. The femoral vessels traverse the triangle from base to apex; the 

vein is medial to the artery at the base of the triangle, and behind it 
at the apex. 

2. The deep external pudendal artery is a small artery that arises 

from the medial side of the femor^ artery near the base of the 
triangle. It runs a variable course medially and pierces the deep 
fascia to be distributed to the scrotum in the male and to the labium 
majus in the female. 

3. The profunda femoris artery springs from the lateral side of the 

femoral, curves downwards behind it and leaves the triangle by 
passing behind the adductor longus close to the femur. The 
profunda vein is in front of its artery and ends in the femoral vein. 

4. The lateral and medial circumflex arteries spring from the pro- 

funda near its origin. The lateral artery runs laterally among the 
branches of the femoral nerve and leaves the triangle behind the' 
sartorius. The medial artery passes backwards and disappears 
through the floor of the triangle between the psoas and the pectineus. 
The circumflex veins end in the femoral vein. 

5. ' Three or four deep inguinal lymph-nodes lie along the medial side 

of the femoral vein. They receive afferent vessels from the superficial 
inguinal nodes and from the deep parts of the limb ; and they send 
their efferent vessels to the nodes that lie in the abdomen around 
the external iliac artery. f 

6. The femor^ branch of the genito -femoral nerve, already noticed 

(p. 200), is distributed to the skin over the femoral triangle. 
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7. The lateral cutaneous nerve of the thigh crosses the lateral angle of 

^ the triangle ; it has been examined already (p. 200). 

8. The femoral nerve is described fully on p. 220. 


Before the contents of the triangle are studied further, 


SuperHcial circumflex iliac vein Cribriform fascia 
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The two divisions of sciatic nerve 

Fig. no.— Dissection of Oblique Section through Upper Part of Thigh, 
showing Relation of the Fascia to Muscles. 

axLother stage of the dissection of the front of the thigh must 
be carried out. 


Dissection , — Complete the cleaning of the sartorius right 
down to its insertion into the tibia. 

Next, make a vertical cut through the deep fascia from the 
tubercle of the iliac crest to the lateral margin of the patella, eind 
remove the deep fascia between the incision and the sartorius ; 
this will leave the main part of the ilio-tibial tract in position, 
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but will disclose the tensor fascice latcSy on the lateral side of the 
upper part of the sartorius, and portions of the four parts of the 
quadriceps extensor muscle. 

Identify (a) the rectus femoriSy extending down the middle of 
the thigh ; (6) part of the vastus lateraliSy at the lateral side of 
the rectus ; (c) a small part of the vastus intermedius which 
usually appears to be the lower part of the vastus lateralis ; (d) 
part of the vastus medialis that fills the space between the lower 
parts of the rectus femoris and sartorius. 

Trace the lateral circumflex artery behind the sartorius and the 
rectus femoris, and follow its three branches ; the descending 
branch follows the anterior border of the vastus lateralis and 
indicates the line along which the vasti are fused. 

Separate the sartorius and the tensor fasciae latae ; evert the 
tensor and look for its nerve a little above its middle. The nerve 
is a branch of the superior gluteal nerve. Follow it backwards 
to the point where it appears between two muscles of the gluteal 
region, the gluteus medius and gluteus minimus. 

Now, clean the ascending branch of the lateral circumflex artery y 
and, as you remove the fat, remove also the septum of fascia 
between the sartorius and the tensor. Then, clean the upper part 
of the rectus femoris. It arises by two heads which very soon 
join together. Follow them up to their attachments. 

Come back to the anterior borders of the gluteus medius and 
minimus; define and clean them. They are often partly fused 
together ; but the nerve to the tensor, emerging from between 
them, is the guide to the line of separation. The gluteus medius 
is often fused also with the deep surface of the tensor. 

Turn now to the middle third of the medial side of the thigh. 
Pull the sartorius laterally. Clean the ribbon of fibrous tissue that 
you find under cover of the muscle ; its edges are attached to the 
vastus medialis and to the adductors, and it roofs over the 
adductor canal. Split the fibrous roof, and clean the contents of 
the canal — femoral vessels, saphenous nerve, and nerve to vastus 
medialis. 

Sartorius. — This is a long, slender, strap-like muscle with 
parallel fibres — a characteristic that enables it to be recognised 
when a portion of it is exposed in the living limb. 

It arises chiefly from the anterior superior iliac spine, 
crosses the upper third of the thigh obliquely, and then 
descends almost vertically to the posterior part of the medial 
side of the knee j finally, it curves forward to end in a thin 
tendon which expands to be inserted into the upper part of 
the medial surface of the tibia (Fig. 127, p. 260). Note that 
the muscle is fleshy almost to its lower end. 

Its upper, oblique part is the lateral boundary of the 
femoral triangle. Next, it covers the fibrous roof of the 
adductor canal, superficial to the lower half of the femoral 
vessels. At the knee, when the limb is extended, it produces 
a vertical fleshy ridge far back on the medial side of the 
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knee, and has to curve forwards to its insertion; but when 
the leg is flexed, it slips backwards into the medial boundary, 
of the popliteal fossa, and proceeds straight to its insertion. 
Its tendon is thin and fairly wide and is superficial to the 
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Fig. III. — Dissection of Adductor Canal in the Right Thigh. 
A portion of the Sartorius has been removed. 


tendons of the gracilis and semitendinosus, but is separated 
from them by a bursa ; and it is inserted in front of them. 

The sartorius is supplied by ihit femoral nerve. It acts on 
both the hip joint and the knee joint, and comes into promin- 
ence when these joints are flexed and the thighs are rotated 
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to bring the limbs into the position adopted by the working 
tailor. (Sartor = a tailor.) 

Adductor ^C.anal. — When the femoral artery leaves the 
femoral triangle, it is continued downwards, on the medial 
side of the thigh, in a deep furrow bounded anteriorly by 
the vastus medialis muscle, and posteriorly by the adductor 
longus and magnus muscles. At its upper end, this furrow 
is continuous with the deeper, wider, and more apparent 
hollow which has been described as the femoral triangle. 
Further, the furrow is converted into a canal, triangular on 
cross section, by a strong fibrous membrane which stretches 


Vastus medialis Vastus intermedius 



across it, and upon the surface of which the sartorius muscle 
is placed (Fig, 112). The tunnel thus formed is called the 
adductor canal?- The fibrous membrane which roofs in the 
canal stretches from the fascial covering of the adductors 
to the fascial covering of the vastus medialis. When it is 
traced upwards, it is seen to become thin and ill-defined ; 
inferiorly, however, it becomes dense and strong, and at the 
distal end of the canal it presents a thick, sharply defined 
margin. The posterior waU of the canal, in its lowest part, 
where it is formed by the adductor magnus, presents a 
deficiency or aperture which leads backwards into the 
popliteal fossa. The appearance and construction of this 

^ Long known as Hunter^s Canal. JOHN Hunter’s (1728-1793) 
operation for the cure of popliteal aneurysm by ligature of the femoral 
artery in this canal is a landmark in the history of vascular surgery. 
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aperture will be studied at a later stage. It is called the 
tendinous {adductor) opening. 

The femoral vessels and the saphenous nerve traverse 
the adductor canal. The vessels leave the canal by inclining 
backwards through the opening in the adductor magnus. 
The saphenous nerve escapes from the canal by passing 
under cover of the distal margin of the fibrous roof. The 
nerve to the vastus medialis enters the upper end of the 
canal, and its branches descend for some distance between 
the vastus and its fascia before they enter the muscle. 

Femoral Artery. — The femoral artery is the direct con- 
tinuation of the external iliac artery of the abdomen, and is 
the great arterial trunk of the lower limb. It begins behind 
the inguinal ligament, at the mid-inguinal point (p. 206), and 
it descends through the upper two-thirds of the thigh to the 
opening in the adductor magnus, through which it passes into 
the popliteal fossa to become the popliteal artery. The course 
of the femoral artery may be marked on the surface, when the 
thigh is slightly fiexed, abducted and rotated laterally, by the 
upper two-thirds of a line drawn from the mid-inguinal point 
to the adductor tubercle. The extent of the artery in the 
femoral triangle and in the adductor canal varies with the 
width of the sartorius, but usually the upper half is in 
the triangle and the lower half in the canal. 

Relations , — The relations which the artery bears to the 
ferhur are important. As it enters the thigh it leaves the brim 
of the pelvis and lies in front of the medial part of the head of 
the femur, from both of which it is separated by the psoas major 
muscle. The artery is more effectively compressed opposite 
the brim of the pelvis than opposite the head of the femur, 
because the psoas opposite the brim forms a flatter bed and 
the vessel is less apt to slip from under the fingers. During 
the remainder of its course through the femoral triangle, the 
artery is not in close relation to the bone ; it crosses in front 
of the angular interval between the neck and shaft of the 
femur. ’ Towards the apex of the triangle, however, it comes 
into relation with the medial surface of the shaft of the femur, 
being separated only by the posterior part of the vastus 
medialis, which is thin there ; that position it holds to its 
termination, but, owing to the obliquity of the medial surface 
of the femur, the terminal part of the artery is well behind the 
bone. 
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In the femoral triangle^ the artery is quite superficial, 
heihg covered only by skin and fascise and crossed at the 
apex of the triangle by the medial cutaneous nerve. The 
only structure related to the artery medially is the femoral 
vein, in the upper part of the triangle; but it takes up a 
position behind the artery in the lower part of the triangle. 
Lateral to the artery are the femoral nerve and its branches. 

Behind the artery are the muscles of the floor of the 
triangle. But it is separated from the pectineus by a mass 
of fat which contains the profimda vessels, and from the 
adductor longus by the femoral vein. At the apex of the 
triangle, the order of structures, from before backwards, is — 
femoral artery, femoral vein, adductor longus, profimda vein 
and profunda artery ; in a stab- wound at that point all four 
vessels may be severed. 

In the adductor canal^ the artery is separated from the 
adductors longus and magnus by the femoral vein, which is 
posterior to the artery in the upper part of the canal and 
postero-lateral in the lower part; and the adductor longus 
separates the femoral vessels from the profunda vessels. The 
nerve to the vastus medialis is lateral to the artery in the 
upper part of the canal; and the saphenous nerve crosses 
gradually in front of the artery from lateral to medial side. 

Branches. — In addition to the three small superficial 
arteries of the groin and the deep external pudendal, the 
artery gives off, in the femoral triangle, the profunda femoris, 
which will be traced in a later dissection. The branches which 
arise in the subsartorial canal are muscular twigs and the 
descending genicular artery.^ which springs from the femoral 
trunk a short distance above the opening in the adductor 
magnus. It gives branches to muscles and to the knee joint, 
and one accompanies the saphenous nerve to the medial side 
of the knee and the leg. 

Femoral Vein. — This large vessel is the direct continua- 
tion of the pophteal vein. It begins at the opening in the 
adductor magnus, traverses the adductor canal and the 
femoral triangle, and ends behind the inguinal ligament, 
where it becomes the external iliac vein. It accompanies 
the femoral artery, but their relations to each other alter at 
different stages of their course. In the lower part of the 
adductor canal, the vein is postero-lateral to the artery ; 
it inclines medially as it ascends, and, for a considerable 
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distance, is directly behind the artery ; but in the upper part 
of the femoral triangle it is on the medial side of the artery. 
Slit the femoral vein open with the scissors. Several valves 
will then be seen. One is almost invariably found immedi- 
ately above the entrance of the profunda vein. 

Tributaries. — The veins that join the femoral vein do not 
correspond strictly to the branches of the artery. The super- 
ficial veins of the groin end in the great saphenous vein, which 
itself joins the femoral ; and the femoral receives the circum- 
flex veins direct, although the corresponding arteries are 
usually branches of the profunda. 

Femoral Nerve. — This thick nerve (L. 2, 3, 4) arises 
within the abdomen from the lumbar plexus (Figs. 102, 103). 
It descends in the groove between the iliacus and psoas major, 
and enters the thigh behind the inguinal ligament and the 
fascia iliaca. In the thigh, it is lateral to the femoral artery, 
and is separated from it by a small portion of the psoas major 
muscle and the femoral sheath (Fig. 107). 

It ends about an inch below the inguinal ligament, having 
resolved itself into a number of muscular and cutaneous 
nerves : — 


Muscular : 

To pectineus. 

To sartorius. 

To quadriceps femoris. 


Cutaneous : 

Medial cutaneous, of thigh. 
Intermediate cutaneous, of thigh. 
Saphenous. 


The supply to the quadriceps femoris is by separate nerves 
to its four heads — ^rectus femoris and the three vasti. The 
articular nerves arise from these four muscular branches. 
The nerve to the rectus femoris sends a slender branch to the 
hip joint, and the nerves to the vasti send filaments down 
through the muscles to the knee joint. Thus, the nerves to 
the heads of the quadriceps that act only on the knee joint 
send branches to that joint ; the nerve to the head that acts 
also on the hip joint sends a branch to that joint. 

The intermediate cutaneous nerve (L. 2, 3) sometimes 
pierces the medial border of the sartorius, and it is distributed 
by two branches which have been examined already (p. 201). 
The distribution of the lateral cutaneous nerve also should be 
reviewed (p. 200). 

The medial cutaneous nerve (L. 2, 3) inclines downwards 
and medially along the medial margin of the sartorius, 
crosses in front of the femoral artery at the apex of the 
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femoral triangle, and divides into an anterior and a posterior 
branch, already traced (p. 202). 

The saphenous nerve (L. 3, 4) is the longest branch of the 
femoral nerve and the only one that has its main distribution 
below the knee. It is fully described on p. 305, where its 
course will be traced to the medial border of the foot. Note 
here that it accompanies the femoral artery in the adductor 
canal, emerges from the canal by passing under cover of 
the lower border of its fibrous roof, and that it appears 
from under cover of the sartorius at the medial side of the 
knee. 

The nerve to the pectineus arises a short distance below 
the inguinal ligament, and runs medially and downwards 
behind the femoral vessels to reach its destination. 

The nerves to the sartorius are two or three in number. As 
a rule, they take origin in common with the intermediate 
cutaneous nerve. 

The nerves to the rectus femoris (usually two) sink into 
the deep surface of that muscle. The upper one supplies an 
articular twig to the hip joint. 

The nerve to the vastus medialis accompanies the saphenous 
nerve into the adductor canal, and divides into branches 
which soon sink into the muscle. It sends an articular branch 
to the knee joint. 

The nerve to the vastus lateralis passes behind the rectus 
femoris, and runs downwards with the descending branch of 
the lateral circumflex artery to enter the anterior border of 
the muscle. Usually it gives a branch to the knee joint. 

The nerves to the vastus intermedius are two or three in 
number, and they sink into its anterior surface. The most 
medial of them is a long slender nerve which can be traced 
downwards, along the medial edge of the vastus intermedius 
to the articularis genu muscle. Its terminal filaments are given 
to the knee joint. 

Lateral Circumflex Art . 'y. — This is the largest branch of the pro- 
funda femoris artery. It ar.ses near the origin of the profunda, and 
runs laterally, among the branches of the femoral nerve and then under 
cover of the sartorius, to the deep surface of the rectus femoris, where it 
ends by dividing into ascending, transverse, and descending branches. 

The ascending branch reaches the gluteal surface of the ilium by 
ascending along the intertrochanteric line of the femur under cover of the 
tensor fasciae latse. It supphes the hip joint and the adjacent muscles. 
The transverse branch is of small size. It sinks backwards through the 
vastus lateralis, and anastomoses with other arteries at the back of the 
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femur. The descending branch runs downwards along the anterior border 
of the vastus lateralis, gives branches to the quadriceps femoris, and sends 
a long branch down through the vastus lateralis to the capsule of the 
knee joint. 

Tensor Fasciae Latae. — This is a short, thick muscle 
that lies at the junction of the gluteal region and the upper 
part of the front of the thigh. It is enclosed between two 
layers of fascia which are continuous with the ilio-tibial tract. 
The muscle arises from the anterior part of the hiac crest, 
and passes downwards and slightly backwards to be inserted 
into the ilio-tibial tract an inch or two below the level of the 
greater trochanter. It is supplied by the superior gluteal 
nerve. 

Ilio-tibial Tract. — The thick band of fascia lata on the 
lateral side of the thigh which receives this name should now 
be examined, and its connexions ascertained. 

It is attached above to the tubercle of the iliac crest, and 
below to the lateral condyle of the tibia, the capsule of the 
knee joint and the patella. From above downwards, it covers 
part of the gluteus medius, the greater trochanter, the vastus 
lateralis, part of the vastus intermedius, the lateral condyle of 
the femur, and the knee joint. 

Two muscles are inserted into it : — the gluteus maximus 
behind, at the level of the greater trochanter; and the 
tensor fasciae in front, below the greater trochanter. The 
lower part of the tract serves, therefore, as an aponeurotic 
tendon by means of which those two muscles gain insertion 
into the lateral condyle of the tibia ; and the whole tract 
serves as a powerful brace which, in the erect posture, 
helps to steady the pelvis and keeps the knee joint firmly 
extended. 

Above the insertion of the gluteus maximus, the posterior 
border of the tract is continuous with the thick fascia on the 
superficial surface of the gluteus medius, and its anterior 
border splits to enclose the tensor fasciae latae. Below the"* 
gluteus maximus, the borders of the tract merge into the 
rest of the fascia lata; and its deep surface is coimected 
with the lateral supracondylar ridge and the linea aspera by 
the lateral intermuscular septum. 

Dissection . — To see the lateral intermuscular septum and the 
relation of the vastus lateralis to the femur, detach the muscle 
from its origin and turn it forwards from its bed. 
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Intermuscular Septa. — There are three intermuscular 
septa of the thigh : lateral medial, and posterior (p. 204). 
The lateral is strong ; the other two are weak and, except 
in the lower part of the thigh, are represented merely by 
thin fascial layers on the front and back of the adductor 
muscles. 

The lateral intermuscular septum is a fibrous partition 
that separates the 
vastus lateralis 
and intermedins 
from the short 
head of the biceps 
femoris — one of 
the muscles of the 
back of the thigh. 

The septum 
springs from the 
deep surface of the 
ilio-tibial tract, and 
its deep border is 
attached to the 
lateral supracon- 
dylar ridge and to 
the linea aspera. 

Parts of the vastus 
intermedins and 
vastus lateralis 
arise from its 
anterior surface, 
and some of the fibres of the short head of the biceps femoris 
spring from its posterior surface, and can be seen shining 
through it at this stage of the dissection. 

The medial and posterior intermuscular septa are very 
thin, and it is difficult to demonstrate them as separate 
structures. The most distinct part of the medial septum 
is in front of the distal part of the adductor magnus ; it 
springs from the fascia lata behind the posterior border of 
the sartorius and passes to the medial supracondylar ridge. 
Similarly, the posterior septum is the thin layer between the 
adductor magnus and the semi-membranosus ; and its lower 
part is behind the tendon of the adductor magnus. 

Quadriceps Femoris. — The quadriceps femoris muscle 


Obturator internus 
Piriformis 



‘“Ilio-psoas 


Fig. 1 13. — Front of Upper Part of Femur with 
Attachments of Muscles mapped out. 
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s composed of four portions the rectus femoris^ which is 
placed in the anterior part of the thigh, and is quite distinct 
from the others, except at its insertion ; the vastus lateralis^ 
the vastus inter me dius^ and the vastus medialisy which clothe 
the front and sides of the shaft of the femur, and are more 
or less blended with one another. The vasti and the rectus 
are all supplied by the femoral nerve. 

Rectus Femoris. — The rectus muscle arises by two ten- 
dinous heads, which were exposed when the dissection was 
carried deeply in the interval between the sartorius and tensor 
of the fascia lata (p. 2 15). The straight head springs from the 
anterior inferior iliac spine (Fig. 129). The reflected head 
arises, xmder cover of the gluteus minimus, from a marked 
impression on the ilium immediately above the acetabulum 
(Fig. 1 1 7). These two tendinous attachments of the muscle 
take the strain in varying degree according to the extent of 
flexion or extension at the hip joint. 

The two heads of origin of the rectus femoris join at a 
right angle, immediately beyond the margin of the acet- 
abulum, and form a strong, flattened tendon, which gives place 
to a fusiform, fleshy belly. The tendon of origin spreads out 
on the anterior surface of the upper part of the muscle in the 
form of an aponeurosis. About three inches above the knee 
joint, the rectus femoris ends in a strong tendon of insertion 
which is prolonged for some distance upwards on its deep 
surface in the form of an aponeurosis. As it nears the knee 
the tendon of the rectus femoris joins the other tendons of the 
quadriceps, and forms with them a common tendon which is 
inserted into the upper border of the patella. 

Vastus Lateralis. — This muscle forms the greater part of 
the fleshy mass on the lateral side of the thigh. Its superficial 
stratum is a glistening aponeurosis. It overlaps the vastus 
intermedius, and is partly blended with that muscle , it-s 
anterior border is therefore ill-defined, and the descending 
branch of the lateral circumflex artery is the best guide to it. 

The vastus lateralis has a long, linear origin from the root 
of the greater trochanter and the back of the femur down to 
the supracondylar ridge (Figs. 113, 114, 130). The fleshy 
fibres are, for the most part, directed downwards and forwards. 
By means of the common tendon of insertion the muscle gains 
attachment to the patella, and, at the same time, gives an 
expansion to the capsule of the knee joint. 
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Dissection. — Divide the rectus femoris about its middle, and 
pull the lower part forcibly downwards. The narrow interval 
between the tendons of the vastus intermedius and vastus 
m-ealalis will then become apparent, and will serve as a guide to 
the line along which the 

muscles must be Sepa- Obturator internus 

rated. Another guide to \ and scmelli 

the line of separation is 
a long, slender nerve that Pit on Head 
descends to supply the 
articularis genu muscle ; 
it runs along the medial 
edge of the vastus inter- 
medius. Raise the an- 
terior border of the vastus 
medialis, and divide it 
transversely about two 
inches above the patella ; 
pull the muscle medially, 
and examine its origin. 


Neck of Femur 
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ilio-femoral lig. 


Piri-_ 
formis 
Glut- 
eus ^ 
mini- 
mus 
Vastus 
later- 
alis 


Lesser Trochanter 
and psoas major 


Vastus Medialis. — The 
vastus medialis is in- 
timately connected with 
the vastus intermedius, 
but they are seldom fused 
together. 

It has a long linear ori- 
gin chiefly from the inter- 
trochanteric and spiral 
lines and the linea aspera 
(Figs. 1 14, 130); and it 
should be noted that so 
few muscle bundles arise 
from the medial surface 
of the femur that it is 
almost bare. The fleshy 
fibres are directed down- 
wards and forwards, and 
end in the common tendon 
of the quadriceps muscle, 
which is inserted into the 
patella and becomes con- 
nected with the capsxile of 
the knee joint. 

Vastus Intermedius.— The vastus intermedius covers and 
arises from the anterior and lateral surfaces of the shaft of 
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Fig. 1 14. — Front of Femur with Muscular 
Attachments mapped out. 



GLUTEAL REGION 


227 


GLUTEAL REGION 

The first day work should be : — (i) Surface-anatomy; (2) dissec- 
tion of the parts superficial to the gluteus maximus ; (3) cleaning and 
reflecting that muscle ; (4) tracing and defining the various nerves and 
blood-vessels which enter its deep surface. On the second day, dissect 
the parts exposed by the reflexion of the gluteus maximus. 

Surface Anatomy (Figs. 98, 115). — In the lower part of 
the region, the buttock forms a smooth, rounded elevation 
which is separated from its fellow by the natal cleft, and 
limited inferiorly by the gluteal fold. The groove below the 
fold is the result of a firm linear attachment of the skin to the 
deep fascia by fibrous strands that pass through the superficial 
fascia. The bulging prominence of the buttock is due to a 
thick layer of fat and the lower part of a large muscle called 
the gluteus maximus that overlie the ischium, which is the 
skeleton of the buttock. The lower end of the ischium and 
the lotver part of its posterior surface are greatly roughened 
by the attacliment of muscles, and the rough area is called the 
ischial tuberosity. Though the tuberosity is hidden deeply 
under the fat and gluteus maximus, it can be felt if you place 
your finger in the medial part of the fold of the buttock and 
press upwards. Note that the fold of the buttock does not 
correspond to the lower border of the gluteus maximus, which 
crosses the fold obliquely along a line from the coccyx to the 
lateral side of the thigh a hand-breadth below the trochanter. 

The terms “ buttock ” and “ gluteal region are not 
synonymous. The “ region ” extends both upwards and 
forwards for a considerable distance beyond the buttock, and 
is limited superiorly by the iliac crest (p. 190). On the side 
of the tnmk, in a muscular man, the outermost muscle of 
the abdomen {pbliquus externus) bulges out over the crest so 
that the crest lies in a groove. Find the highest point of the 
crest (which is at the level of the fourth lumbar spine), and 
note the downward slope of the crest both anteriorly and 
posteriorly. Its anterior part has been examined already. 
A line drawn from its anterior superior spine to the front of the 
greater trochanter marks the anterior limit of the gluteal region, 
and its jimction with the upper part of the front of the thigh. 

Trace the iliac crest backwards to its posterior end at the 
posterior superior iliac spine. This spine does not form a 
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surface prominence ; on the contrary, it lies in the floor of 
a dimple of the skin. The dimple is situated a little above 


Mastoid process' 

Spine of scapula 
Acromion 


Superior nuchal line 
External occipital protuberance 


Spine of seventh cervical vertebra 


Inferior angle of scapula. 


Posterior superior 
iliac spine' 


Tip of coccyx 
Greater trochanter. 
Tuberosity of ischium. 


Medial condyle of femur- 
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Lateral condyle of tibia. 
Head of fibula 
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Fig. 115. — Landmarks and Incisions. For the bony 
landmarks, cf. Fig. 98, PL XXIV. 
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far forwards as the position of the body will permit ; (2) from 
the posterior end of this incision downwards and medially to 
the median line in the sacral region, and then perpendicularly to 
the tip of the coccyx ; (3) from the tip of the coccyx downwards 
and laterally over the back of the thigh, to the middle of the 
lateral side of the thigh. 

Raise the flap of skin (19) thus marked out, and throw it 
laterally. On the right side of the body, begin at the iliac crest 
and work downwards and forwards ; on the left side, begin over 
the coccjrx and work upwards and forwards. 

Superficial Fascia. — This has the same general 
characters as the corresponding layer of fascia in other parts 
of the body. It presents, however, certain peculiarities. It 
is much more heavily laden with fat — more particularly so 
in the female. It thickens over the upper and lower mar- 
gins of the gluteus maximus ; and it is tough and stringy 
over the ischial tuberosity, where it forms a most efficient 
cushion upon which the ischium rests while the body is in 
the sitting posture. 

Cutaneous Nerves (Fig. 116). — The cutaneous nerves 
of the gluteal region are numerous. Some of them are 
difficult to find, but the small arteries (when well injected) 
may serve as guides to them; if, however, the subject is 
obese, many of them are so embedded in the fat, at different 
levels, that a satisfactory display of the whole series is not 
easily obtained. 

These nerves are derived from the ventral ramus of the 
last thoracic nerve and, directly or indirectly, from the ventral 
and dorsal rami of lumbar and sacral nerves ; as in other 
regions, they ramify and communicate with one another in 
the superficial fascia on their way to the skin. 

The nerves which must be sought for are — 

lateral branch of subcostal. "tT 14 - 
Lateral branch of ilio-hypogastric. a 
Derived from ventral J Twigs from posterior branch of later^ cutaneous 
rami. | nerve of thigh. L 13 

Twigs from posterior cutaneous nerve of thigh. S ii. 5 
.Perforating cutaneous nerve. 5 

Derived from dorsal f Branches from upper three lumbar nerves, 
rami. \ Branches from upper three sacral nerves. 

Before the dissector attempts to expose the nerves, he must 
consider their position and direction carefully (Fig. 116). 

The lateral cutaneous branch of the subcostal ner'iie (twelfth 
thoracic) pierces the deep fascia immediately in front of the 
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tubercle of the iliac crest, and descends in the gluteal region 
as far as the greater trochanter. 

The lateral cutaneous branch of the ilio-hypogasiric nerve 
(L. i) pierces the deep fascia behind the tubercle of the crest, 
and descends to a like level. 

Tht posterior branch of the lateral cutaneous nerve (L. 2, 3) 
has already been found. It pierces the deep fascia about two 
inches below the anterior superior iHac spine, and inclines 
downwards and backwards, sending branches into the gluteal 
region (p. 201). 

Two or three gluteal branches of the posterior cutaneous 
nerve (S. i, 2, 3) pierce the deep fascia at the middle third 
of the lower border of the gluteus maximus, and run upwards 
in the lower part of the gluteal region. 

The perforating cutaneous nerve (S. 2, 3) arises in the 
pelvis. It perforates the sacro-tuberous ligament, the gluteus 
maximus muscle and the deep fascia, appears in the super- 
ficial fascia about midway between the coccyic and the ischial 
tuberosity, and nms laterally in the lower part of the gluteal 
region. 

The branches from the upper three lumbar dorsal rami 
pierce the deep fascia a little above the iliac crest, a little 
behind its highest point ; they descend in the gluteal region 
almost to the fold of the buttock — crossing and com- 
municating with one another as they descend. 

The branches of the upper three sacral dorsal rami pierce 
the deep fascia between the posterior superior iliac spine 
and the coccyx — about an inch apart — and supply the skin 
of the adjoining medial part of the gluteal region. 

Dissection . — Seek first for the branches of the sacral nerves. 
Reflect the superficial fascia laterally from the median plane 
between the posterior superior iliac spine and the tip of the coccyx, 
and secure the nerves as they pierce the deep fascia. 

Seek next for the branches of the lumbar nerves. Reflect a 
thin layer of the superficial fascia downwards from the iliac crest, 
and secure twigs of the lumbar nerves as they come up through 
the deeper layer of the fascia. These twigs will lead to the trunks 
of the nerves at the iliac crest ; and the trunks can then be traced 
and other branches secured. Find the branches of the ilio-hypo~ 
gastric and subcostal nerves in the same way. 

If the perineum has been dissected, the perforating cutaneous 
nerve may be found in situ. If not, seek it between the coccyx 
and the ischial tuberosity. 

The branches of the posterior cutaneous nerve of the thigh have 
now to be displayed. Cut through the superficial fascia along the 
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lower border of the gluteus maximus. Do so very carefully, for, 
if you cut the deep fascia also, you are apt to cut the trunk of 
the posterior cutaneous nerve itself as it escapes from under 
cover of the gluteus maximus. As soon as the deep fascia is 
exposed, turn the superficial fascia upwards, and look for the 
branches as they curve upwards round the lower border of the 
gluteus maximus about its middle third. 

After the cutaneous nerves have been demonstrated, remove 
the superficial feiscia from the whole of the gluteal region in 
order that the deep fascia may be examined. 

Deep Fascia. — The deep fascia now exposed differs in 
character in the anterior and posterior parts of its extent. 
In front of the gluteus maximus, where the fascia lies over the 
anterior part of the gluteus medius, it is dense and opaque 
and is pearly white in colour— -in marked contrast with the 
deep fascia over the gluteus maximus itself, which is thin 
and transparent. When the dense portion reaches the 
anterior border of the gluteus maximus it splits into two 
lamellae which enclose the muscle between them. Both 
lamellae give origin to some of its fibres, and they send their 
septa into the muscle to divide it into coarse bundles. 

Dissection. — Follow the branches of the posterior cutaneous 
nerve of the thigh to the trunk of that nerve at the lower border 
of the gluteus maximus ; when the trunk of the nerve is secured, 
proceed to clean the gluteus maximus — a difficult process, owing 
to the septa of deep fascia. 

The issector of the right limb begins at the upper border of 
the muscle and works downwards ; the dissector of the left 
limb works upwards from the lower border. 

Do not remove the thick, opaque fascia which covers the 
insertion of the muscle. 

Keep clearly in mind the rules which have been laid down 
regarding the cleaning of a muscle : — ( i) Make the fibres as 
tense as possible by rotating the limb ; (2) define the borders 
of the muscle carefully ; (3) cut in the direction of the muscular 
fibres. 

As the upper border of the muscle is defined, note the connexion 
of the fascia with the layer on the deep surface of the muscle and 
with the fascia on the gluteus medius. 

Gluteus Maximus. — The gluteus maximus is a powerful 
muscle which arises from : — (i) the rough, upper part of the 
area of the ilium behind the posterior gluteal line ; (2) the 
back of the sacrum and coccyx ; and (3) the sacro-tuberous 
ligament. 

From this extensive origin, the fasciculi of the muscle 
proceed . obliquely downwards and forwards towards the 
upper part of the shaft of the femur ; but only a portion of 
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the muscle is inserted into the bone. Three-quarters of it 
is inserted into the ilio-tibial tract; only the lower deep 
quarter is inserted into the gluteal tuberosity. As the upper 
part approaches its insertion, it becomes aponeurotic ; and 



Fig. 1 17. — Muscle Attachments on dorsal aspect of Hip-Bone. 


this sudden thinning of the muscle accounts for the hoUow 
of the hip behind the greater trochanter. It has been noted 
already that the lower border of the muscle does not corre- 
spond to the fold of the buttock but crosses it obliquely. 

Three synovial burses underlie the muscle : — (i) A multi- 
locular bursa separates its lower edge from the tendons that 
arise from the ischial tuberosity, /.(?., the origin of the ham- 
strings ; it is usually difficult to define it, owing to the small 
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size of its loculi and the stringiness of the fibrous tissue 
between them. (2) A large bursa separates the aponeurotic 
part from the greater trochanter ; and (3) another large 
bursa separates the aponeurotic part from the upper part of 
the vastus lateralis. 

The gluteus maximus is supplied by the inferior gluteal 
nerve. It is the chief extensor of the thigh at the hip joint 
and comes powerfully into action to straighten the lower limb 
on the trunk, or the trunk on the lower limb, in the act of 
rising from the stooping and squatting positions, and in 
walking, running and climbing. 

The next dissection is the reflexion of the gluteus maximus, 
and there are two methods of doing this. The first method 
described below is the one that should be adopted by students 
who are dissecting the Lower Limb for the first time. 

Dissection. — As the gluteus maximus is reflected, be careful 
not to injure the structures which lie closely subjacent to it. 
The nerves most liable to injury are the posterior cutaneous 
nerve of the thigh, already secured (see p. 232), and the perforating 
cutaneous nerve, which is very liable to injury when the fibres of 
the gluteus maximus are being raised from the sacro-tuherous 
ligament. That ligament itself is liable to be cut if it is not 
identified before the medial part of the muscle is reflected. 

Cut through the muscle from (i) its upper border two finger- 
breadths above the greater trochanter to (2) the lower border an 
inch medial to its insertion into the femur. 

To facilitate this procedure pass two fingers deep to the muscle 
(from upper or lower border, whichever is the more convenient), 
separating it from subjacent structures as the cut is made. 

When the muscle is divided, reflect the lateral part to its 
insertion, open the two bursae deep to the aponeurosis and 
explore their extent with the finger-tip. The upper of the two 
is a large loose sac between the aponeurosis and the greater 
trochanter of the femur ; the other lies below it and in front of 
the part of the muscle inserted into the gluteal ridge of the 
femur. A slight touch of the knife is sufficient to open it, and 
the glistening tendon of the vastus externus comes into view. 

Then, reflect the medial part of the muscle towards its origin, 
working close to the deep surface of the muscle to avoid injuring 
the posterior cutaneous nerve of the thigh ; and, as soon as the 
vessels and nerves which enter the muscle appear, clean and turn 
them medially with the muscle (removing the veins, if necessary). 
These vessels and nerves are : — (i) the superficial branch of the 
superior gluteal artery, encountered as the upper part of the 
muscle is followed towards the ilium ; and (2) the inferior gluteal 
nerve and artery, encoimtered as the lower part is turned towards 
the tuberosity of the ischium. As the muscle is lifted from the 
tuberosity, look for the synovial bursa that separates them. 

Identify the sacro-tuberous ligament again. The gluteus 
maximus arises from it and conceals it ; but it can be felt 



GLUTEAL REGION 


235 


through the muscle as a firm ^ resisting band that stretches 
upwards and medially from the ischial tuberosity. Detach the 
gluteus maximus carefully from the ligament. As you do so, 
secure the perforating cutaneous nerve and divide the coccygeal 
branches of the inferior gluteal artery, which pierce the ligament 
to enter the muscle. 

The method of dissection suggested above is the one best adapted to 
avoid injury to the branches of the inferior gluteal nerve ; and it gives a 
view of the structures subjacent to the muscle similar to that obtained by 
the surgeon operating on the proximal part of the sciatic nerve. 

The method of dissection given in the early editions of this Manual 
was to reflect the muscle from its origin. That method also gives an 
excellent display of the subjacent structures, from a purely anatomical 
point of view, and the student who is dissecting the gluteal region for 
the second time might employ it with advantage. 

Alternative Dissection. — Begin by defining the upper and 
lower borders of the muscle, and then raise it gently from the 
deeper structures by passing the hand deep to it close to the 
greater trochanter and working it medially. 

On the left side, begin at the posterior part of the ilium and 
detach the muscle from its origins. When the surface of the 
ilium from which it springs is cleared, the upper margin of the 
greater sciatic notch is reached. Proceed now with caution to 
avoid injury to the superior gluteal vessels. When these are 
secured, detach the muscle from the sacrum ; the piriformis 
muscle then comes into sight. Now, separate the gluteus 
maximus from the sacro-tuberous ligament and the coccyx, 
preserving the nerves but severing the vessels that pierce the 
ligament and sink into the gluteus maximus. 

On the right side, proceed in the reverse direction from the 
ischial tuberosity to the ilium. 

When the muscle has been detached from its origin, pull it 
laterally, and divide the branches of the superior gluteal vessels 
that enter it. The inferior gluteal vessels and nerve come into 
view as they emerge at the lower border of the piriformis and 
sink into the gluteus maximus. Clean them. Then, sever the 
vessels, but cut the branches of the nerve out of the muscle 
leaving them attached to a small piece of flesh in order that they 
may be identified later. 

Now, throw the whole muscle downwards and laterally, and 
examine its insertion. 

When the reflexion of the muscle is completed, note care- 
fully the positions of the following parts : — (i) the posterior 
border of the greater trochanter ; (2) the gluteal tuberosity 
of the femur ; (3) the tuberosity of the ischium ; (4) the 
sacro-tuberous and sacro-spinous ligaments. Note also the 
group of flexor or hamstring muscles which descend from 
the tuberosity into the back of the thigh. 

j 5 ony Landmarks under Gluteus Maximus . — The tro- 
chanter major is situated in the lower and lateral part of the 
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area exposed. The gluteal tuberosity is iminediately below 
it, and receives the lower deep fibres of the gluteus maximus. 
The ischial tuberosity is about three inches medial to the distal 
part of the trochanter major. Rotate the thigh laterally 
move it so that its anterior surface is turned away from 
the median plane) ; the trochanter is then approximated to 
the tuberosity ; and it recedes from the tuberosity when the 
thigh is rotated medially. 

Sacro-Tuberous Ligament. — This is a long, strong 
band that extends upwards and medially from the tuberosity 
of the ischium to the margins of the sacrum and coccyx, and 
to the posterior iliac spines, inferior and superior. The 
inferior or medial border of the ligament forms the posterior 
boundary of the perineum, which may already have been 
explored by the dissector of the Abdomen, Its upper or 
lateral margin forms the posterior boundary of two openings 
called the greater and lesser sciatic foramina, which are 
separated from each other by the sacro-spinous ligament. 

Sacro-Spinous Ligament. — The sacro-spinous ligament 
is a short, thick triangular band that extends medially from 
the spine of the ischium to the last piece of the sacrum and the 
first piece of the cocc}^ ; its medial part is hidden under cover 
of the sacro-tuberous ligament ; but its lateral part can be 
felt by the finger-tip placed about one inch above the upper 
border of the tuberosity of the ischium. 

On the second day after the body is turned on its face 
the dissector must examine the muscles, vessels and nerves 
which lie directly subjacent to the gluteus maximus, and also 
the structures situated in a deeper plane. 

Before the work is begun, obtain a pelvis with the ligaments 
in situ \ note the connexions of the sacro-tuberous and sacro- 
spinous ligaments, and the position of the sciatic foramina. 

Sciatic Foramina. — The greater sciatic foramen is the 
upper of the two. It is bounded by the greater sciatic notch 
of the hip-bone and by both the ligaments ; and it transmits 
the piriformis muscle with the superior gluteal nerve and 
vessels above it, and the inferior gluteal nerve and vessels, 
the sciatic nerve and other nerves and vessels below it. 

The lesser sciatic foramen is bounded by the lesser sciatic 
notch of the hip-bone and by both the ligaments; and it 
transmits the tendon of the obturator intemus muscle. 
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The nerve to obturator intemus, the pudendal nerve and 
the internal pudendal vessels emerge by the great sciatic 
foramen below the piriformis and disappear immediately 
into the lesser foramen. 

All these structures, as well as other muscles, vessels and 
nerves, have to be cleaned and examined. The second day’s 


Nerve to quaclratus femoris (pulled into view) 
Inferior gluteal nerve j Pudendal nerve 
Posterior cutaneous nerve of thigh 
Superficial division of superior 
gluteal artery 


Inferior gluteal artery 


Superior gluteal nerve 


Branches of deep / ' 

division of sup ■ 
gluteal artcr 


Internal pudendal artery 
Nerve to obturator internm 
Gemellus superior 

Obturator iniernus 

Gemellus inferior 
Sacro-tuberous 
ligament 

Obturator externus 
Quadratus femo- 
ris '.cut) 
Ischial 
tuberosity 



Gluteus mcdius 
Nerve to tensor fasciae latae 
and branches of lateral 
circumflex artery 

Greater trochanter 

Quadratus femoris (cut) 

Medial circumflex artery 


Adductor magnus 


Adductor magnus 
Semimembranosus 
Semitendinosus 
Biceps femoris 


Fig. 1 18. — Dissection of Left Gluteal Region. Gluteus Maximus and 
Gluteus Medius have been removed, and Quadratus Femoris has been 
reflected. In the specimen, the inferior gluteal artery v/as medial to 
the internal pudend^ instead of lateral to it. 
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dissection is therefore extensive and complicated, and must 
be undertaken in a regular and definite manner. 

Dissection , — Begin with the superficial branches of the 
superior gluteal artery. They enter the upper part of the gluteus 
maximus ; follow them to the point where they emerge through 
the cleft between the gluteus medius and the upper border of the 
piriformis muscle. Clean the piriformis from the greater sciatic 
foramen to the greater trochanter. Then, clean the posterior 
cutaneous nerve of the thigh, following it upwards to the lower 
border of the piriformis. Secure its perineal branch, which 
passes below the ischial tuberosity towards the perineum. 

Follow the inferior gluteal vessels and nerve upwards to the 
lower border of the piriformis. 

Flex the knee, and keep it flexed by supporting the leg on a 
large block. That relaxes the hamstring muscles and the sciatic 
nerve, which is the next structure to be cleaned. It is the thick, 
firm, white cord that emerges below the piriformis. Cut its 
fascial covering at the level of the top of the greater tro- 
chanter. Insert the handle of the knife, and run it upwards, 
along the lateral border of the nerve, to the lower border of the piri- 
formis, and downwards as far as possible. Clean the fascia from 
the back of the nerve, and secure the branches to the hamstring 
muscles that spring from its medial border about the level of the 
ischial tuberosity. They will be followed to the muscles later ; 
meanwhile, note and preserve the branches of the medial circum- 
flex femoral artery which pass to these muscles with their 
nerves. 

Next, pull the upper part of the sciatic nerve laterally ; look 
for a slender nerve — the nerve to the quadratus femoris — and 
trace it downwards till it disappears in front of a slip of muscle 
called the superior gemellus. About a finger’s breadth medial to 
the sciatic nerve, look for the nerve to the obturator internus, the 
internal pudendal vessels and the pudendal nerve. Clean and 
preserve the artery and the nerves, but remove the veins. 

Now, proceed to clean and examine the muscles that are in 
front of (i.e., deep to) the sciatic nerve. First, the tendon of the 
obturator internus passing from the lesser sciatic foramen to the 
greater trochanter, with a fleshy slip along each border — the 
superior and inferior gemellus. Below that, the quadrilateral 
sheet — quadratus femoris — extending from the ischid tuberosity 
to the back of the greater trochanter ; and, below the quadratus, 
the upper border of the adductor magnus. Clean the transverse 
branch of the medial circumflex artery, which emerges between 
the quadratus and adductor magnus ; and look for a small 
artery, called the first perforating, as it pierces the adductor 
magnus at the medial border of the gluteal tuberosity. 

After the muscles are cleaned, divide the tendon of the 
obturator internus about a finger’s breadth from the lesser 
sciatic notch. Raise the medial part of the tendon, turn it 
backwards to find the bursa between it and the floor of the notch ; 
note the grooved character of the deep surface of the tendon. 

Turn next to the hamstring muscles, which spring from the 
tuberosity of the ischium ; separate the common tendon of 
the biceps femoris and the semitendinosus from the flattened 
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tendon of the semimembranosus, which lies immediately sub- 
jacent Then, pull the hamstrings laterally and display the 
origin of the adductor magnus from the tuberosity. 

Parts under Cover of the Gluteus Maximus. — Four 
groups of structures lie under cover of the gluteus maximus, 
viz., bursae, muscles, vessels, nerves. 

With the exception of the bursae, which have already 
been examined (see p. 233), they have all been mentioned 
in the foregoing dissection instructions. 

Inferior Gluteal Nerve and Vessels. — The inferior 
gluteal nerve (L. 5, S. i, 2), the nerve of supply to the gluteus 
maximus, springs from the sacral plexus, and enters the 
gluteal region through the lower part of the greater sciatic 
foramen. It divides into two or three branches ; and, when 
the gluteus maximus was reflected, these were seen breaking 
up into numerous twigs which entered its deep surface in an 
irregular line between the upper two-thirds and lower third 
of the muscle. . As it emerges from the pelvis it is accompanied 
by the posterior cutaneous nerve of the thigh^ which descends 
to the thigh on the surface of the sciatic nerve; it will be 
described when the back of the thigh is dissected. 

The inferior gluteal artery, a branch of the internal iliac 
artery, issues from the pelvis with the nerve, descends with 
the sciatic nerve and is continued with the posterior cutaneous 
nerve to the back of the thigh as a fine cutaneous artery. It 
supplies large muscular branches to the gluteus maximus, 
cutaneous branches to the buttock and the back of the thigh, 
and the companion artery of the sciatic nerve — a very slender 
artery that accompanies the nerve for some distance, and 
then sinks into its substance. 

Sciatic Nerve (L. 4, 5, S. i, 2, 3). — The sciatic nerve — 
the thickest nerve in the body — is a terminal branch of the 
sacral plexus, and enters the gluteal region through the 
lower part of the great sciatic foramen. At first it has the 
form of a flattened band, but soon it becomes oval or round. 

The sciatic nerve traverses the gluteal region in the 
interval between the greater trochanter of the femur , and the 
tuberosity of the ischium, enclosed in a sheath of fascia ; it 
usually ends halFv^'”^ the back of the thigh by dividing 
into two large branches. These divisions of the sciatic nerve 
are known as the lateral and medial popliteal nerves from 
their relative position in the popliteal fossa, and also as the 
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common peroneal and tibial nerves from their distribution in 
the leg and their relation to its bones. 

In the gluteal region, it is under cover of the gluteus maxi- 
mus, and lies, from above downwards, on (i) the ischium 
and the nerve to the quadratus femoris, (2) the tendon of 
the obturator intemus with the two gemelli muscles, (3) the 
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Fig. 1 1 9. — Diagpram of Sacral Plexus. 

Ventral offsets, yellow j dorsal offsets, green. For the principle of the forma- 
tion and distribution of the plexus, see p. 49, and cf. the arrangement of 
the brachial plexus, Fig. i8, p. 48. For the lumbar part of the lumbo- 
sacral plexus, see Fig. 103, p. 201. 


quadratus femoris. As it enters the thigh, it lies on the 
adductor magnus. The nerves to one or more of the ham- 
string muscles issue from the medial side of the main trunk 
at the level of the ischial tuberosity, or a little lower down. 
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The level of division of the sciatic nerve is variable and it sometimes 
splits into the lateral and medial popliteal nerves before it leaves the 
pelvis ; the medial popliteal nerve then emerges from the pelvis below 
the piriformis, but the lateral nerve pierces the muscle. 

Internal Pudendal Artery, Pudendal Nerve and Nerve to 
Obturator Internus. — These structures run only a very small 
part of their course in the medial part of the gluteal region 
where they have been exposed by the reflexion of the gluteus 
maximus. They emerge from the pelvis through the greater 
sciatic foramen and cross the spine of the ischium and the 
sacro-spinous ligament; they then enter the lesser sciatic 
foramen and pass out of view. The nerve to the obturator 
internus lies on the base of the ischial spine, and furnishes a 
twig to the gemellus superior. The internal pudendal artery^ 
with a companion vein on each side, crosses the tip of the 
spine. pudendal nerve lies on the sacro-spinous ligament, 
close to the ischial spine. 

Small Lateral Rotator Muscles of Thigh. — 
Under this heading are included the piriformis, the obturator 
internus and the two gemelli, the quadratus femoris, and the 
obturator extemus. They are not all completely exposed by 
reflexion of the gluteus maximus. The piriformis and 
obturator internus emerge from the pelvis, and only part of 
the obturator extemus, which lies deep (anterior) to the 
quadratus femoris, is seen from behind when that muscle 
has been reflected. But they are all inserted into the greater 
trochanter, and they are related to the back of the hip joint. 

Piriformis. — The piriformis muscle arises within the pelvis, 
chiefly from the middle three pieces of the sacrum. After 
it has passed through the greater sciatic foramen, its fleshy 
belly rapidly tapers and it ends in a rounded tendon which 
passes superficial to the tendon of the obturator internus, and 
is inserted into the upper border of the greater trochanter 
(Fig. 113). It is closely adherent to the subjacent obturator 
tendon for some distance. The piriformis is supplied in the 
pelvis by branches from the first and second sacral nerves. 

Obturator Internus (Fig. 118). — This muscle has a large, 
fan-shaped fleshy beUy which arises, within the pelvis, from 
the side wall and front wall of the pelvic cavity. Its fibres 
converge on the tendon^ which issues through the lesser sciatic 
foramen, bends at a right angle, and runs laterally across the 
back of the hip joint to be inserted into the medial surface of 
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the greater trochanter ^Figs. 113, 134)- The deep surface of 
the tendon is divided into four or five portions by longitudinal 
grooves, and is separated by a bursa from the floor of the lesser 
sciatic notch, which is correspondingly ridged. 

Gemelli. — The gemellus superior arises from the upper 
margin of the lesser sciatic notch. Its fibres run along the 
upper border of the tendon of the obturator intemus, and are 
inserted obliquely into it. The gemellus inferior arises from 
the lower margin of the lesser sciatic notch, and is inserted into 
the lower border of the obturator tendon in a similar manner. 

Close to their origins, the gemelli meet under cover of the 
obturator tendon, and form a fleshy bed on which the tendon 
lies ; near the trochanter their fibres overlap the obturator 
tendon, and tend to cover its superficial surface. 

Quadratus Femoris. — The quadratus femoris lies be- 
tween the gemellus inferior and the adductor magnus. It 
arises from the lateral border of the ischial tuberosity, and 
proceeds horizontally to gain insertion into the back of the 
greater trochanter and the adjoining part of the shaft of the 
femur (Fig. 134). 

Dissection , — Push the sciatic nerve aside as it emerges from 
the pelvis and secure the nerve to the quadratiLS femoris^ which is 
hidden under cover of it. Cut the gemelli at the lateral side of 
the nerve to quadratus, and trace the nerve downwards to the 
deep (anterior) surface of the quadratus femoris ; find its 
branches to the hip joint and gemellus inferior. Then, divide 
the quadratus femoris midway between its origin and insertion, 
throw the two parts aside, and clean the structures that are 
under cover of it — the lower part of the back of the capsule of 
the hip joint, the tendon of obturator extemus, the medial circum- 
flex artery, and the insertion of the ilio-psoas muscle. 

Nerve to Quadratus Femoris. — This nerve arises from the 
sacral plexus, and escapes from the pelvis through the lower 
part of the greater sciatic foramen. It then descends over the 
ischium and the capsule of the hip joint, under cover of the 
sciatic nerve, the obturator intemus and the gemelli ; gives a 
twig to the hip joint; supplies the inferior gemellus, and sinks 
into the deep surface of the quadratus femoris to supply it. 

Obturator Externus, — The external obturator muscle 
arises from the front of the pelvis, and its origin will be 
examined when the medial side of the thigh is dissected. It 
winds backwards below the hip joint, and its tendon is seen 
here passing obliquely upwards and laterally on the back of 
the neck of the femur to be inserted into the trochanteric fossa. 
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Medial Circumflex Artery. — This artery arises from the profunda 
in the' femoral triangle. It passes backwards among the muscles of the 
medial side of the thigh, and ends near the upper border of the adductor 
magnus by dividing into ascending and transverse branches (see p. 267). 

The ascending branch runs obliquely upwards and laterally towards 
the trochanteric fossa, mving off muscular twigs. The transverse branch 
passes backwards, and then, curving downwards, it breaks up into 
branches which enter the hamstring muscles. It anastomoses with the 
terminal twig of the transverse branch of the lateral circumflex artery, 
which, in a well-injected subject, will be noticed appearing from amidst 
the fibres of the upper part of the vastus lateralis. An arterial circle is 
thus formed around the upper part of the femur ; it communicates proxi- 
mally with the inferior gluteal artery and distally with the first perforating 
artery. This series of inosculations is sometimes spoken of as the cntcial 
anastomosis of the thigh. 

The dissector has now examined all the structures which 
lie below the level of the piriformis in the gluteal region. He 
should, in the next place, turn his attention to that portion of 
the dissection which is above the level of that muscle. There 
he will find several structures which lie in close relation to the 
ilium. These are the gluteus medius and minimus, and the 
tensor fasciae latae, together with the blood-vessels and nerve 
which supply them, viz., the superior gluteal vessels and nerve. 

The posterior part of the gluteus medius was covered 
by the gluteus maximus; its anterior border is overlapped 
by the tensor fasciae latae ; the rest cf it is invested by the 
dense fascial layer already referred to, and is the fleshy 
substance felt through the skin and fasciae below the iliac 
crest on the side of the hip in the living body. 

Dissection , — Remove the fascia from the superficial surface 
of the gluteus medius and pull the tensor fasciae latae forward. 

Gluteus Medius. — This wide, thick muscle arises from the’ 
large area between the middle gluteal line and the iliac crest 
(Fig. 1 1 7, p. 233). The fibres converge to form a flattened 
band, partly fleshy and partly tendinous, which is inserted into 
the postero-superior angle of the greater trochanter and the 
oblique ridge on its lateral surface. A small bursa separates 
the tendon from the anterior part of the lateral surface of the 
trochanter. 

The gluteus medius muscle is supplied by the superior 
gluteal nerve. As a whole, the muscle is an abductor of the 
thigh, but its anterior fibres can rotate the thigh medially. 

Dissection , — The gluteus medius must now be reflected. 
Keep the tensor fasciae pulled well forward. Insert the fingers 
between the posterior borders of the gluteus medius amd minimus, 
auid separate the muscles, from behind forwards, to their anterior 
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margins. Then, divide the medius two inches above the trochanter 
major, and reflect the two parts towards their attachments. As 
the lower part of the muscle is reflected, look for the small bursa 
that lies between it and the trochanter. When the upper part 
of the muscle is raised, the branches of the superior gluteal vessels 
and nerve, will be exposed ; clean them and preserve them, 
except the twigs which enter the gluteus medius and interfere 
with its reflexion. As you follow the branches of the artery and 
nerve, clean the surface of the gluteus minimus. 

Superior Gluteal Nerve. — This nerve (L. 4, 5 ; S. i) 
arises from the sacral plexus, and escapes from the pelvis 
through the upper part of the greater sciatic' foramen. It 
then turns forward, between the gluteus medius and minimus, 
and immediately divides into two or more branches. The 
upper branch or branches sink into the gluteus medius. The 
lowest branch crosses the middle of the gluteus minimus ; 
after giving branches to both the gluteus medius and 
minimus, it passes between their anterior borders and ends 
in the tensor fasciae latae opposite the greater trochanter. 

Superior Gluteal Vessels. — The superior gluteal artery 
is a large vessel which springs from the internal iliac artery 
and escapes from the pelvis with the nerve and the vein; 
immediately after its exit, it divides into a superficial and a 
deep division. 

The superficial division has been already seen during the 
reflexion of the gluteus maximus. Its branches are distributed 
to the deep surface of that muscle. 

The deep division bifurcates, close to its origin, into a 
superior and an inferior branch. The inferior branch 
accompanies the lowest branch of the nerve. The superior 
branch follows the upper border of the gluteus minimus close 
to the middle gluteal line of the ilium. 

Gluteus Minimus. — This also is a thick, wide muscle; 
it arises from the broad area of the ilium between the middle 
and inferior gluteal lines (Fig. 117, p. 233). The muscular 
fibres pass gradually into an aponeurotic tendon which 
covers the superficial surface of the distal part of the muscle 
and narrows to be inserted into the lower and lateral part 
of the front of the greater trochanter (Fig. 113, p. 223). It 
is intimately connected, near its insertion, with the capsule 
of the hip joint; and it is separated from the upper and 
anterior part of the trochanter by a small hursa. 

The gluteus minimus is supplied by the superior gluteal 
nerve. Its actions are the same as those of the gluteus medius. 
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Dissection , — Detach the gluteus minimus from its origin 
and turn it downwards, separating it from the capsule of the 
hip joint. Open the bursa, and examine its extent. 

Par^s under Cover of the Gluteus Minimus , — As the 
gluteus minimus is reflected three structures are displayed : — 
(i) part of the capsule of the hip joint ; (2) the reflected tendon 
of the rectus femoris ; and (3) the bursa between the gluteus 
minimus and the greater trochanter. 

The upper and posterior parts of the capsule of the hip 
joint are now exposed. Note that the capsule is loosely 
attached to the back and upper part of the neck of the femur, 
about a Anger’s breadth medial to the trochanter, but firmly 
attached to the acetabular rim. Many of the Abres of the 
posterior part of the capsule run circularly aroimd the neck 
of the femur and are named the zona orbicularis (see p. 275), 

The reflected tendon of the rectus femoris is attached to 
the floor of a groove situated immediately above the margin 
of the acetabulum, and is there embedded under the 
superAcial Abres of the capsule (p. 224). To expose it, cut 
through these Abres parallel with the direction of the tendon. 


POPLITEAL FOSSA 

r, 

The dissection of the popliteal fossa should be carried out 
before the back of the thigh is disturbed, in order that its 
contents may be examined before the medial and lateral 
boundaries of its upper portion are displaced. The dissection 
should therefore begin on the third day after the body has been 
turned. 

Surface-Anatomy. — The region of the pophteal fossa 
is behind the knee, opposite the lower third of the femur, the 
knee joint and the upper part of the tibia. It appears as a 
hoUow when the knee joint is flexed, but it bulges slightly 
when the joint is fully extended. The bony points and the 
tendons in this region are identiAed more easily in the living 
body than in the dead. 

In the sides of the area, about the middle of its length, the 
condyles of the femur are easily distinguished, and, below 
them, the condyles of the tibia. But the best landmark in 
this region is the head of the fibula. It is below the posterior 
part of the lateral condyle of the tibia, and forms a well- 
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marked prominence far back on the lateral side of the limb, 
at the same level as the tuberosity of the tibia. 

The thick cord that descends to the head of the fibula is 
the tendon of insertion of the biceps femoris, which is most 
easily identified when the joint is flexed. Having identified 
it, examine it with the knee alternately extended and flexed. 
When the knee is straight, the tendon lies on the posterior 
part of the lateral surface of the lateral condyle of the femur, 
and produces a slight, longitudinal elevation far back on the 
lateral side of the knee. Place your finger on the back of the 
knee, close to the medial side of that elevation, and press : the 
bone felt is the back of the lateral condyle. Move your finger 
to and fro sideways : the large nerve felt is the lateral popliteal. 
Flex the knee slowly and watch the tendon of the biceps : it 
slips off the lateral condyle and comes more fully into the 
lateral boundary of the popliteal fossa ; and it is now much 
more easily seen than when the knee was straight, for the 
tendon now forms a ridge, on the lateral side of the limb, 
bounded anteriorly by a distinct groove. In a thin limb, the 
anterior boundary of that groove is another ridge, so well 
marked that it is sometimes mistaken for the ridge made by 
the tendon of the biceps. It is produced by the posterior part 
of the ilio-tibial tract ; this part of the tract is thick and very 
strong, and can be traced down to a small tubercle on the front 
of the lateral condyle of the tibia. With the knee still flexed, 
press your finger into the interval between the head of the 
fibula and the femoral condyle ; the lateral ligament of the 
knee joint is felt there as a rounded, cord-like band. Then, 
place your finger on the back of the head of the fibula, push 
the soft parts medially, and move the finger sideways to feel 
the lateral popliteal nerve again. 

On the medial side also, the tendons are palpated more 
easily when the knee is flexed. The rounded tendon of the 
semitendinosus is felt near the surface, posteriorly ; and the 
gracilis is felt medially, but is obscured to some extent by 
the sartorius, which lies immediately in front of it, and even 
overlaps it. The semimembranosus tendon, thicker than either 
the gracilis or the semitendinosus, is deep to both of them, 
but can be felt if firm pressure is used. 

In the upper part of the popliteal region, the muscles of the 
two sides are fairly close together ; the distal part of the belly 
of the se m imembranosus is thick, and it makes a periodic 
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bulging near the middle line of the limb as the muscle con- 
tracts and relaxes when a person is walking. In the middle 
of the region, the pulsations of the popliteal artery are felt 
when deep pressure is made. In the lower part, the two heads 
of the gastrocnemius muscle form two rounded cushions that 
merge inferiorly into the calf. 

Above the popliteal region, the back of the thigh is smooth 
and rounded ; but, in a thin person, the outlines of the bellies 
of the hamstring muscles may be seen faintly. 

Dissection . — Reflexion of the Skin. — Place a block r ^der 
the knee to support the limb and to make the boundaries Cx the 
popliteal fossa tense. Incisions — (i) A vertical incision along 
the middle line of the limb in the lower third of the thigh and 
upper fourth of the leg. (2) Transverse incisions at the ends of 
the vertical incision, each extending half-way round the limb (21, 
22 of Fig. 1 15). Separate the two flaps of skin from the super- 
ficial fascia and turn them aside. 

Superficial Fascia and its Contents. — The superficial 
fascia of the popliteal region presents no peculiar features, 
and, as a rule, it contains only a moderate amount of fat, 
amidst which a vein and three cutaneous nerves are to be 
sought. 

Dissection . — Look first for the small saphenom vein ascending 
from the calf and piercing the deep fascia over the distal part of 
the fossa. As the upper part of the vein is being cleaned, secure 
the terminal part of the posterior cutaneous nerve of the thighy 
which runs alongside the vein. At a higher level, in the middle 
line of the popliteal area, one or more twigs from the posterior 
cutaneous nerve may be found piercing the deep fascia. 

The posterior branch of the medial cutaneous nerve of the thigh 
has been found already, on the medial side of the thigh (Fig. 116). 
Follow it now, as it descends to the back of the calf. The sural 
communicating nerve (a branch of the lateral popliteal) may be 
found at the lower and lateral part of the popliteal area as it pierces 
the deep fascia (Fig. 1 16). Sometimes, however, the nerve pierces 
the deep fascia much lower down, and will not be found until the 
back of the leg is dissected. After the structures mentioned have 
been secured and cleaned, remove the remains of the superficial 
fascia, but avoid injury to the deep fascia. 

PojgHteal deep fascia of the popliteal 

region is thin, but it possesses considerable strength owing 
to the transverse fibres which are interwoven amidst its longi- 
tudinal fibres. It is firmly attached, on each side, to the 
tendons of the muscles which boxmd the popliteal fossa. 

Boundaries of Popliteal Fossa. — The fossh: is bounded 
above and laterally by the biceps femoris muscle ; above and 
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medially by the semitendinosus and the semimembranosus 
muscles^ supplemented by the graci/is, the sartorius and the 
tendon of the adductor magnus — ^the semitendinosus lying on 
the back of the semimembranosus, while the other muscles 
are farther forward. The lower part of the fossa is bounded 
by the two heads of the gastrocnemius as they converge (Fig. 
120), and the lateral head is supplemented by a small muscle 
called the plant aris^ which lies along its medial border. 

Popliteal Fossa seen in Section through the Frozen Knee. — 
The arrangement of its boundaries makes the space behind the knee joint 
which is brought into view by dissection appear to be diamond-shaped ; 
but this appearance differs widely from the condition observed when 
transverse sections are made through this part of the frozen limb (Fig. 
122). Before the skin and fasciae are removed, all the parts are tightly 
braced together, and the popliteal fossa is represented merely by a small 
intermuscular interval between the distal parts of the hamstring muscles. 
The fossa in this condition is rather under an inch wide at its broadest 
part. The popliteal artery, therefore, is covered by muscles, except a 
very small part just above the knee joint. 

The dissector will now clean the upper boundaries of the fossa, leaving 
the lower boundaries to be cleaned at the same time as the contents. 

Dissection . — Clean first the upper lateral boundary. Make 
an incision through the deep fascia sdong its medial margin ; turn 
the fascia laterally and expose the biceps femoris. Clean the 
muscle and its tendon. Turn next to the upper medial border 
of the space. Make an incision through the deep fascia along 
its lateral margin, and reflect the fascia towards the medial side 
to expose the semitendinosus tendon and semimembranosus 
muscle. Follow the tendon of the semitendinosus to the level 
of the medial condyle of the tibia ; then, pull it aside and clean 
the distal part of the semimembranosus and its tendon. Pull the 
part of the muscle which lies at the level of the medial condyle 
of the femur towards the medial side of the knee and display 
the semimembranosus bursUy which lies between the semimem- 
branosus and the medial head of the gastrocnemius. Open the 
bursa and find whether it communicates with the bursa in front of 
the gastrocnemius, and whether that bursa communicates with 
the cavity of the knee joint. 

Now, pull the semitendinosus and semimembranosus laterally, 
and clean the gracilis. The saphenous nerve emerges between the 
gracilis and the sartorius, accompanied by an artery ; secure the 
artery and nerve and follow them downwards with the great 
saphenous vein. Lastly, pull the gracilis medially and clean the 
distal part of the adductor magnus. 

Before the dissector begins to open up the fossa, he should read (with 
reference to Figs. 120 and 121) the following paragraphs, which deal in 
a general way with the contents of the fossa. 

Contents of Popliteal Fossa. — The principal objects 
in the fossa are the lateral and medial popliteal nerves and 
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the poj^liteal artery and vein^ with their branches and tribu- 
taries ; but the most superficial structure, in the upper part of 
the space, is the posterior cutaneous nerve of the thigh. This 
nerve runs along the, middle line, immediately subjacent to 
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Fig. I2I. — Dissection ot Left Popliteal Fossa. The upper boundaries have 
been pulled apart and the aponeurosis to which the two heads of the 
gastrocnemius are attached has been split and the heads separated. »For 
deeper dissection, see Fig. 123. 


the popliteal fascia, imtil it pierces that fascia in the lower 
part of the space ; it sends one or two branches through the 
fascia to the skin. 

The medial popliteal nerve is separated from the posterior 
cutaneous nerve of the thigh by a thin layer of fat, and lies 
superficial to the popliteal vessels, which are situated in a 
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much deeper plane, in close contact with each other. The 
lateral pophteal nerve lies along the upper lateral boundary 
of the fossa. Both the popliteal nerves give off branches, most 
of which are easily found, but their articular branches are 
delicate and are easily destroyed by the dissector who does 
not exercise care. One of the articular nerves, however, is 
derived not from a pophteal nerve but from the posterior 
division of the obturator nerve. It is a slender filament that 
descends in close apposition to the pophteal artery. 

Other important contents of the fossa are Ixmpji-nodes^ 
some of which lie relatively superficial, near the point where 
the small saphenous vein pierces the popliteal fascia, but the 
majority are deeply placed alongside the pophteal vessels. 

The dissector will now open up the fossa and display its 
contents. 

Dissection. — Secure the posterior cutaneous nerve of the thigh 
at the point where it pierces the popliteal fascia, and follow it to 
the upper angle of the fossa ; then, remove the remains of the 
popliteal fascia from the upper part of the popliteal area. 

Now, pull the posterior cutaneous nerve aside with a hook, 
and cut through the fat in the upper angle of the fossa till 
a large nerve — the medial popliteal — is exposed. Follow the 
nerve downwards, and secure its cutaneous, muscular and 
articular branches. Its cutcuieous branch — the sural nerve — 
descends between the two heads of the gastrocnemius. Follow 
that branch to the distal angle of the fossa. The articular branches 
are three in number — superior medial genicular y inferior medial 
genicular and middle genicular. The superior branch arises at or 
above the upper angle of the fossa, and the other two at lower 
levels. Follow them as far as possible. The muscular branches 
arise about the middle of the fossa and pass to the two heads of 
the gastrocnemius, the plantaris, the soleus and the popliteus. 
Separate the heads of the gastrocnemius and trace these branches 
to the muscles — except the nerve to the popliteus, which lies 
deeply and will be followed in a subsequent dissection. 

Return to the upper angle of the fossa, and secure the lateral 
popliteal nerve. Follow it to the lateral angle, and, thence, to 
the back of the head of the fibula, avoiding injury to its branches. 
Look for its genicular branches. They arise high up in the fossa 
or above the fossa ; the upper one passes out of the fossa above 
the lateral femoral condyle ; the lower one accompanies the 
nerve-trunk out of the fossa. Secure the sural communicating 
branch and the lateral cutaneous nerve of the calf. They arise 
from the lateral popliteal near the lateral angle of the fossa (some- 
times by a common stem). Follow them downwards. 

Next, clean the plantaris and the two heads of the gastro- 
cnemius, dividing the muscular arteries if they are in the way. 
Separate the plantaris from the lateral head, avoiding injury to 
the nerve to the soleus, which passes between them. 
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Now, clean the popliteal vessels and their branches and 
tributaries. Begin by pulling the medial popliteal nerve laterally 
and clearing away the fat that lies superficial to the vessels. The 
popliteal vein is encountered first. Look in the groove between 
the upper part of the artery and the vein for the genicular branch 
of the obturator nerve. It is a mere filament, and easily escapes 
notice. If you find it, trace it downwards to the back of the knee 
joint, and upwards into the substance of the adductor magnus. 

Then, clean the popliteal vein. Not uncommonly, there are 
accessory venous channels that communicate with the main vein 
and anastomose with one another around the artery. If they 
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Fig. 122. — Transverse Section through proximal part of Popliteal 
Region of Thigh. 


are present, remove them ; but be careful of the branches of 
the artery, and preserve the small saphenous vein. 

Next, clean the popliteal artery and its branches. The 
muscular branches are met with first. Clean them and divide 
them, noting particularly the large size of the branches that enter 
each head of the gastrocnemius with its nerve at a well-defined 
neuro -vascular hilum ('p, 12). Now, scrape the fatty tissue from 
the popliteal surface of the femur with the handle of the knife ; 
but take care of the articular vessels and nerves. The articular 
or ge^iicular arteries spring from the popliteal artery ; they He 
close to the floor of the fossa and are joined by the genicular 
nerves. They were seen, therefore, when the nerves were traced. 
Follow the two superior and inferior pairs out of the fossa, and 
the single, middle artery to the middle of the posterior ligament 
of the knee joint. 

Floor of Popliteal Fossa. — The floor is formed from 
above downwards by — (i) the popliteal surface of the femur ; 



MEDIAL POPLITEAL NERVE 


253 


(2) the capsule of the knee joint ; and (3) a strong fascia which 
covers the popliteus muscle. 

Medial Popl^eaL(Tibial)-Nerve. — This nerve (L. 4, 5 ; 
S. i 7~2, 3) is the larger of the two terminal branches of the 
sciatic nerve, and begins a little above the popliteal fossa — 
about the middle of the back of the thigh. It enters the fossa 
at its upper angle, emerging from under cover of the biceps 
femoris. It bisects the fossa and is continuous below its distal 
angle with posterior tibial nerve. 

Its superficial position in the fossa has already been re- 
marked. When it enters the fossa, it lies on the lateral side 
of the popliteal vessels (Fig. 123) ; at the mid-length of the 
space, it crosses superficial to them ; and in the distal part 
of the space, it is medial to them. Consequently, the muscular 
branches, given off in the lower part of the fossa for the 
lateral head of the gastrocnemius, the plantaris, the soleus, and 
the popliteus, cross behind the vessels to reach these muscles. 

Branches . — They are classified as cutaneous, muscular 
and articular. 

The sural nerve is the cutaneous branch. It arises about 
the middle of the fossa, and runs downwards in the furrow 
between the two heads of the gastrocnemius into the back of 
the leg, and thence, along the lateral side of the foot, to the 
little toe (Fig. 116). 

The muscular branches supply both heads of the gastro- 
cnemius, the plantms, the soleus and the popliteus ; they 
come off in the dist^ part of the fossa. The branch to the 
soleus passes between the pl^taris and the lateral head of 
the gastrocnemius, and enters the superficial surface of the 
sqleus near its upper end. (The soleus receives another 
motor nerve on its deep surface, p. 314.) The branch to the 
popliteus also requires special notice. It arises lower down 
than the others, and, having crossed behind the popliteal 
artery, it descends over the popliteus muscle, and gains the 
anterior surface of the muscle by winding round its distal 
border. This will be seen better when the popliteus muscle 
is dissected. This little nerve gives branches also to the 
interosseous membrane and the superior tibio-fibular joint. 

The articular branches are three in number. They are 
given off in the upper part of the fossa — sometimes even 
above the fossa. They accompany the corresponding genicu- 
lar arteries, and supply the ligaments and synovial membrane 



254 


LOWER LIMB 


of the knee joint. The superior medial genicular nerve 
runs medially, above the medial condyle of the femur, deep 
to the muscles. The middle genicular nerve pierces the 
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Fig. 123. — Dissection of Left Popliteal Fossa. The two heads of the gastro- 
cnemius and portions of the semimembranosus and semitendinosus have 
been removed. For more superficial dissections, see Figs. 120, 12 1. 

middle of the posterior ligament of the knee joint to supply 
the cruciate ligaments in the interior. 

The inferior medial genicular nerve is larger than the other 
two, and more easily found. It runs downwards and medially 
along the upper border of the popliteus muscle, and then 
curves forwards below the medial condyle of the tibia, under 
cover of the medial ligament of the knee. 
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Lateral Popliteal (Common Peroneal) Nerve. — This 
nerve (L. 4, 5 ; S. i, 2) is the smaller of the two terminal 
divisions of the sciatic nerve. It arises about the middle of 
the thigh, and terminates at the lateral side of the neck of the 
fibula, under cover of the peroneus longus muscle, by dividing 
into two branches named the musculo-cutaneous {superficial 
peroneal) nerve and the anterior tibial {deep peroneal) nerve. 
It does not traverse the entire length of the popliteal fossa. 
It nms downwards and laterally along the medial border of 
the biceps femoris, and leaves the fossa at its lateral angle, 
where it crosses the plantaris and the lateral head of the 
gastrocnemius ; it then passes behind the head of the fibula ; 
and, finally, it turns forwards to its termination between the 
lateral side of the neck of the fibula and the peroneus longus. 
In the fossa, it is covered only by skin and fasciae, and, in 
the living limb, it can easily be rolled under the finger where 
it lies on the fibula. 

Branches. — Two cutaneous and three articular branches 
spring from it, but it gives off no muscular branches, except 
occasionally the first branch to peroneus longus. 

The cutaneous branches are the sural communicating nerve 
and the lateral cutaneous nerve of the calf. They frequently 
take origin by a common stem. 

The sural {peroneal) communicating nerve arises in the 
upper part of the popliteal fossa, and runs downwards into 
the calf to join the sural nerve at a varying level. 

The lateral cutaneous nerve of the calf arises as the lateral 
popliteal lies on the lateral head of the gastrocnemius. It 
pierces the deep fascia almost at once, and descends to 
supply the skin of the lateral and anterior surfaces of the upper 
part of the leg. 

The articular branches are the superior and inferior lateral 
genicular nerves and the ^current genicular nerve. The first 
two accompany the lateral genicular arteries. They are of 
small size, and it is difficult to find them. 

The recurrent genicular nerve springs from the termination 
of the lateral popliteal nerve. It nms upwards to the front of 
the knee, and will be dissected at a later stage (p. 297). 

Popliteal Artery (Figs. 123, 124). — The popliteal artery 
is the continuation of the femoral artery. It begins behind 
the femur at the tendinous opening in the adductor magnus ; 
and it descends to terminate at the distal border of the popliteus 
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muscle by dividing into the anterior and posterior tibial 
arteries. The division is hidden from view at present by the 
upper border of the soleus muscle ; but it will be exposed 
when the leg is dissected. 

Relations. — The artery is deeply placed. In the upper 

part of the fossa, it is under 
|||i panf.TO cover of the semimembran- 
W osus (Fig. 122). Between 

' Vlii vein the condyles, it is covered 

ul' by fat, and is crossed from 

— Popliteal artery lateral to medial side by 

«»■■■;■ the popliteal vein and the 

medial popliteal nerve. In 
lower part of the fossa, 
genicular artery jg overlapped by the heads 

IjlkQ^nW^^^scmcninT artery of the gastrocnemius, and is 
% crossed by the plantaris and 

tV nerves to the lateral 

s'5ti»cu ar artery gastrocnemius, 

plantaris, soleus and pop- 
yS ^M SjjKmW liteus. At its termination, 

Inferior medial it is Under cover of the 
yg m Mjk gastrocnemius and the 

— Popiitcus upper border of the soleus. 

Waii/Iffi Throughout its whole 

Wr V I Sobus course, the popliteal artery 

mi I/I jlJjWMT rests against the floor of 

m. I ' I it ll'IjiB the popliteal fossa. In its 

Ilf'-'- ■ t fnll B proximal part, it is sepa- 

l.lii . l iJ.llU rated from the femur by 

-D- V* Tj r* 1 A * ^ some fat: between the con- 

Fig. 124. — Right Popliteal Artery and ’ , - 

its Branches. dyles of the femur, it 

crosses the capsule of the 
knee joint ; and, in the distal part of the fossa, it is in con- 
tact with the fascia of the popHteus muscle. 

Branches. — The branches are muscular, cutaneous and 
articular. 

The muscular branches are distributed to the hamstring 
muscles and to the muscles of the calf of the leg. 

' The cutaneous branches are irregular twigs that arise 
from the muscular branches ; the most constant of them 
accompanies the upper part of the sural nerve. 
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The articular hranches are the five genicular arteries, dis- 
tinguishable from the muscular branches because they cling 
to the floor of the fossa and accompany the genicular nerves. 

The two superior genicular arteries spring from the main trunk 
in the interval between the upper parts of the condyles of the femur. 
The two inferior genicular arteries arise opposite the knee joint. The 
immediate course of these vessels is shown in Fig. 124, and their relation 
to the anastomosis around the knee joint may be studied in Fig. 160, 
p. 324, and in Plates XXV and XXVI. 

The middle genicular artery springs from the popliteal as it lies on 
the oblique posterior ligament of the knee joint. It pierces that ligament 
to reach the synovial membrane and the cruciate ligaments in the in- 
terior of the joint. 

Genicular Branch of the Obturator Nerve . — This slender filament is 
the continuation of the posterior division of the obturator nerve and 
usually lies on the posterior surface of the popliteal artery. It enters 
the popliteal fossa by piercing the distal part of the adductor magnus 
close to the linea aspera; and it enters the knee joint after passing 
through the oblique posterior ligament. 

Popliteal Vein. — This vessel is formed, near the distal 
bofHer of tfie'popliteus muscle, by the union of the venae 
comitantes of the anterior and posterior tibial arteries. It 
ascends through the popliteal fossa to the opening in the 
adductor magnus, where it becomes the femoral vein. It 
begins at the medial side of the artery and gradually crosses 
behind it to take up a postero-lateral position ; the two 
vessels are bound together in a fibrous sheath. In addition 
to tributaries that correspond to branches of the artery, it 
receives the small saphenous vein. By slitting it open with the 
scissors the dissector will see that it has three (sometimes four) 
valves in its interior. 


BACK OF THIGH 

The dissection of the back of the thigh must be completed 
on the fifth day. 

Dissection , — Reflexion of Skin. — Make a vertical incision 
through the middle of the belt of skin which still covers the region 
(Fig. 1 1 5, 20), and reflect the two flaps. 

Superficial Fascia and Cutaneous Nerves. — The 

superfici^ fascia of the back of the thigh presents no features 
of special interest, but in it there ramify cutaneous nerves 
derived from three sources : — (i) from the posterior cutaneous 
nerve of the thigh^ (2) from the lateral cutaneous nerve of the 
VOL. I — 17 



258 LOWER LIMB 

thigh^ and (3) from the posterior branch of the medial 
cutaneous nerve. 

Dissection. — Look for the branches of the posterior cutaneous 
nerve of the thigh along the middle of the back of the thigh ; they 
vary in number, and they pierce the deep fascia at varying levels 
(Fig. 1 1 6, p. 229). To facilitate the search for them, find the 
trunk of the nerve in the gluteal region, and pull gently on it. 

Follow the branches of the lateral and medial cutaneous nerves 
from the portions of those nerves which were displayed when the 
front of the thigh was dissected. 

Remove the remains of the superficial fascia to display the 
deep fascia. 

Deep Fascia. — The deep fascia is thin but fairly strong. 
It consists of longitudinal fibres mingled with transverse fibres. 

Dissection. — Divide the deep fascia by a longitudinal incision 
taking care not to injure the posterior cutaneous nerve of the thigh, 
which lies immediately under cover of the fascia. Turn the two 
flaps of deep fascia aside, and clean the posterior cutaneous nerve. 

Then, clean the posterior surfaces of the hamstring muscles. 
Having done so, follow the sciatic nerve from the buttock down- 
wards, and trace its branches into the hamstring muscles and 
adductor magnus ; special care should be taken to identify the 
nerve of supply to the short head of the biceps which, unlike the 
others, arises from the lateral side of the main nerve. At the same 
time, note the muscular arteries that run with or near the nerves ; 
they come from the perforating branches of the profunda artery. 

Now, clean the semitendinosus and both heads of the biceps 
thoroughly from end to end (retaining their nerves), and dissect 
their attachments carefully ; and, having pulled the semi- 
tendinosus and the long head of the biceps laterally, deal' in like 
manner with the semimembranosus. 

Posterior Cutaneous Nerve of Thigh (S. i, 2, 3). — 
This long, slender nerve arises in the pelvis from the sacral 
plexus, where it will be examined by the dissectors of the 
Abdomen. The dissectors of the Lower Limb have found it 
in the gluteal region, in the back of the thigh and behind the 
knee, and will trace it later to the back of the leg. 

It escapes from the pelvis through the lower part of the 
greater sciatic foramen in close company with the inferior 
gluteal nerve and vessels, and appears with these structures in 
the gluteal region at the lower border of the piriformis near 
the sciatic nerve ; and it descends in the gluteal region, under 
cover of the gluteus maximus, over the back of the sciatic 
nerve or along its medial border. Leaving the gluteal region, 
the two nerves enter the back of the thigh, and part company. 
The sciatic nerve disappears under cover of the long head of 
the biceps. The posterior cutaneous nerve runs straight down 



HAMSTRING MUSCLES 


259 


the middle of the back of the. thigh immediately under cover 
of the deep fascia. It pierces the deep fascia at the back of 
the knee, and its terminal part descends in the superficial 
fascia as far as half-way down the calf of the leg. 

Branches, — Its branches are all distributed to skin ; some 
arise in the gluteal region, and some lower down (Fig. 116). 

(i) Two or three gluteal branches arise in the gluteal 
region, and wind roimd the lower border of the gluteus 
maximus to supply a limited area of skin in the lower part of 
the buttock. (2) A perineal branch arises in the gluteal region 
and turns medially below the ischial tuberosity across the back 
of the hamstring muscles to reach the perineum ; it gives off 
a few fine branches to the skin of the uppermost part of the 
medial side of the thigh, and its terminal branches help to 
supply the skin of the external genital organs. (3) Several 
small branches to the thigh pierce the deep fascia and supply 
skin of the medial side and the back of the thigh. (4) The 
terminal branch ramifies to supply skin of the upper half of 
the calf of the leg. 

Flexor Muscles. — The muscles of the fiexor group are 
the biceps femoris, the semitendinosus and the semimembran- 
osus, and they are supplied by the sciatic nerve. Their fleshy 
bellies make up the muscular mass on the back of the thigh ; 
and their tendons in the ham or popliteal region give them 
the colloquial name of the hamstrings. 

Biceps Femoris. — The biceps, as its name implies, arises 
by two heads — a long and a short — and it is inserted, chiefly, 
into the head of the fibula. long head arises, by a tendon 

common to it and the semitendinosus (Fig. 117, p. 233), from 
the upper medial part of the ischial tuberosity. Some 
fibres from the sacro-tuberous ligament are continued into it. 
The short head arises from the linea aspera and the upper half 
of the lateral supracondylar ridge. The tendon of insertion 
descends across the lateral surface of the knee joint to reach 
its insertion into the head of the fibula.. Near the insertion, 
the tendon overlies the lateral ligament of the knee, which 
first grooves the tendon deeply and then splits its lower end 
into two -unequal parts. 

Each head of the biceps femoris receives its nerve-supply 
separately from the sciatic nerve. The branch to the long 
head is derived from the medial popliteal part of the nerve, 
and that to the short head from the lateral popliteal part; 
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and, in a wound, one head may therefore be paralysed with- 
out the other head being affected. The muscle as a whole 
flexes the knee joint and rotates the leg laterally. The long 
head is also an extensor of the hip joint. 

Semitendinosus. — This muscle arises — in common with 
the long head of the biceps — from the tuberosity of the ischium 
(Fig. 117, p. 233). The muscular belly ends, in the distal 
third of the thigh, in a long, cylindrical tendon which passes 
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Fig. 127. — Front of upper part of Bones of Leg with 
Attachments of Muscles mapped out. 


downwards on the semimembranosus muscle. At the medial 
side of the knee, the tendon bends forwards, and spreads out 
to be inserted chiefly into the upper part of the medial surface 
of the tibia with the tendon of the gracilis. The suhtendinous 
bursa of the sartorius separates these tendons from the tendon 
of that muscle, and another bursa separates the semitendinosus 
from the medial ligament of the knee ; the two burs^ com- 
municate so freely that they are, in fact, one bilocular bursa. 

The semitendinosus exhibits an incomplete tendinous 
intersection on its posterior surface and therefore receives two 
branches from the sciatic nerve, one above and one below it. 
It is a flexor of the knee, a medial rotator of the leg, and an 
extensor of the hip joint. 
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Semimembranosus. — The semimembranosus arises by a 
broad tendon from the upper lateral part of the tuberosity 
of the ischixim (Fig. 117, p. 233). The tendon of origin 
passes downwards and medially in front of the biceps femoris 
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semitendinosus. Examine the origin of the semimembranosus 
again and then detach it also. The posterior surface of the 
adductor magnus, now fully exposed, should be cleaned, taking 
care to preserve the branch from the sciatic nerve that runs across 
it to enter the muscle near its medial border. Define the insertion 
of the muscle — which is very extensive — into the back of the 
femur. At the same time secure the perf orating arteries. They 
are a series of four arteries which perforate the adductor magnus 
at its insertion. Trace them laterally through the gluteus 
maximus and the short head of the biceps into the vastus 
lateralis. 

The four perforating arteries arise in the medial side of the thigh 
from the profunda artery. They wind round the back of the femur, and 
end in the vastus lateralis. They anastomose with one another and with 
neighbouring arteries. They give branches to the adductor and hamstring 
muscles ; and one or more of them send nutrient arteries into the femur. 
They will be seen more fully after the limb is removed from the trunk. 

Anastomoses on the Back of the Thigh. — In a well-injected 
subject, a chain of arterial anastomoses can be traced from the gluteal 
region to the popliteal fossa, and the present is the best time to examine it. 
In the gluteal region, the superior gluteal artery anastomoses with the 
inferior gluteal, and the inferior gluteal with the terminal branches of the 
medial femoral circumflex artery. In the back of the thigh the chain of 
anastomoses is carried downwards by the medial and lateral femoral 
circumflex arteries anastomosing with the first perforating artery, and by 
anastomoses between the perforating arteries. The chain is completed 
distally by anastomoses between the lowest perforating arteries and the 
branches of the popliteal artery to the hamstring muscles. This extensive 
anastomosis provides an alternative route for blood to the leg in case ot 
obstruction of the femoral artery. 

At the end of the fifth day after the subject has been 
placed upon its face, the gluteal and thigh regions must be 
thoroughly moistened with preservative fluid, and the skin 
flaps fixed over them. On the following day, with the body 
replaced on its back, and the pelvis and thorax supported by 
blocks, the dissector will proceed to dissect or complete the 
dissection of the medial side of the thigh, and to examine the 
hip joint. 


MEDIAL. SIDE OF THIGH 

The group of adductor muscles on the medial side of the 
thigh is disposed in three strata. The anterior layer is com- 
posed of the pectineus and the adductor longus, which lie in 
the same plane. Their adjacent borders touch each other 
near the pubis, but near the femur they are separated by a 
small interval. The second layer is the adductor brevis alone ; 
and the third oi posterior layer is the ^ductor magnus. .The 
gracilis muscle, also an adductor, lies at the surface along the 
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medial side of the thigh. It is a long, slender muscle — hence 
the name gracilis — and is applied against the adductor brevis 
and adductor magnus. 

The two divisions of the obturator nerve are interposed 
between the three muscular layers — the anterior division 
descendihg in front of the adductor brevis, and the posterior 
division behind it. The profunda artery is behind the 



Fig. 129. — External Surface of the Os Pubis, Ischium, and part of Ilium, 
with Attachments of Muscles mapped out. 


adductor longus near the femur ; but it is more easily dis- 
played when the limb has been removed from the trunk. 

A-dductor Longus. — This muscle is placed at the 
medial side of the pectineus. It is triangular in shape, 
being narrow at its origin and expanded at its insertion. 
It arises from the ftoribof the body of the pubis immediately 
^elowjbej^ubic crest, (Fig. 129) by a short, strong, flat band 
which is so curved upon itself that it is like a round tendon ; 
and it is inserted into the linea aspera of the femur by a 
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vei^ thin aponeurosis which lies between the vastus medialis 
and the other adductors, and is intimately connected with 
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them. It is supplied by the anterior division of the obturator 
nerve. It acts like the adductor brevis (p. 267). 

Dissection . — Divide the adductor longus one inch below its 
origin. Turn the proximal part upwards and note the character 
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the back of the femur — into the upper half of a line that 
extends from the back of the lesser trochanter to the, linea 
aspera (Figs. 130, 134). The pectineus is supplied by the 
femoral nerve. It adducts the thigh and assists in flexion. 

Dissection, — Detach the pectineus from its origin, and throw 
it towards its insertion ; at its lateral margin, look for an accessory 
obturator nerve which is occasionally present. Care must also be 
taken not to injure (i) the anterior ^vision of the obturator nerve, 
which lies behind the muscle, or (2) the medial circumflex artery 
which passes backwards between it and the psoas major (Fig. 137). 
Trace the medial circumflex artery still farther bacl^ards, 
between the adductor brevis and the obturator extemus. The 
adductor brevis is below the artery ; the obturator extemus is the 
fleshy mass above it, closely applied to the front of the pelvis. 
Clean both these muscles as far as possible. 

Accessory Obturator Nerve. — This slender nerve, when present, 
arises either from the lumbar plexus or from the obturator trunk near 
its origin. It descends across the superior ramus of the pubis along the 
medial side of the psoas major into the thigh. If small, it ends in the hip 
joint or in the pectineus ; if larger, it usurps the distribution of the 
obturator nerve to an extent that varies with its size (Fig. 132). 

Medial Circumflex Artery. — This artery usually springs from the 
profunda femoris artery at the same level as the lateral circumflex branch, 
but sometimes it springs directly from the femoral trunk. It passes 
backwards, out of the femoral triangle, between the psoas and the 
pectineus, and then between the obturator extemus and the adductor 
brevis, to reach the back of the thigh, where, close to the lesser trochanter, 
it divides into an ascending and a transverse terminal branch. Before 
the main trunk divides it gives off : — (l) muscular branches , and (2) an 
articular branch which enters the hip joint through the acetabular notch. 
The terminal branches have been described on p. 243. 


Adductor Brevis. — The adductor brevis is behind the 
adductor longus and the pectineus, and in front of the ad- 
ductor magnus. It arises from the front of the os pubis 
below the origin of the adductor longus (Fig. 129). As it 
descends, it inclines backwards and laterally ; and it is 
inserted into the lower two-thirds of the line which extends 
from the lesser trochanter to the linea aspera (Fig. 134), and 
into the upper part of the linea aspera. It is supplied by the 
obturator nerve. Like all the other adductor muscles, it is 
an adductor, a flexor and a lateral rotator of the thigh. 

Dissection. — Divide the adductor brevis close to its origin, 
and turn it towards its insertion, but do not injure the anterior 
division of the obturator nerve^ which lies in front of it. When 
the muscle is reflected the posterior dixHsion of the nerve will be 
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exposed. Trace it upwards to the obturator foramen, and 
downwards into the adductor magnus. Clean a further part of 
the obturator externus. Define the origin of the adductor magnus 
from the side of the pubic arch ; and clean its anterior surface 
as far as possible towards its insertion, separating it from the 
adductor brevis. 


Obturator Nerve (L. 2, 3, 4). — The obturator nerve 
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arises in the abdomen proper from the lumbar plexus (Fig. 
102, p. 200), and descends into the pelvis. It escapes from the 
pelvis by passing, with its companion vessels, through the 
upper or anterior part of the obturator foramen (Fig. 133). 
■\^ile still within the foramen it splits into an anterior and a 
posterior division. 

The anterior division enters the thigh over the upper 



OBTURATOR NERVE 


269 


border of the obturator extemus muscle, and runs down- 
wards on the anterior surface of the adductor brevis, behind 
the pectineus and adductor longus. It gives branches to 
three muscles, viz., the acWnctor _ longus, the ^dductor 
brevis and the gracilis. In addition, it gives off — (i) an 
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Fig. 133. — Dissection to show Structures around Obturator 
Foramen of Hip-Bone. 

articular branch to the hip joint (Fig. 132, + ); (2) a fine 
twig which appears at the distal border of the adductor longus, 
joins the subsartorial plexus and then becomes cutaneous; 
and (3) a terminal twig which goes to the femoral artery 
(Fig. 132) and breaks up into fine filaments upon its walls. 

The posterior division of the obturator nerve, as it enters the 
thigh, pierces the obturator extemus near its upper border. It 
descends between the adductor brevis and the adductor 
magnus, and is expended chiefly in the supply of the magnus. 
It gives also, however, a branch to the obturator, extemus, an 
occasional one to adductor brevis, and an'articular branch to 
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the knee joint. This genicular branch pierces the lower part 
of the adductor magnus and enters the back of the knee joint 
(P- 2 S 7 )- 

Gracilis.— This long, slender muscle lies along the 
medial side of the thigh and knee. It springs, by a thin, wide 
tendon, from the lower half of the body of the pubis, close to 
the symphysis, and also from the upper half of the side of the 
pubic arch (Fig. 129). It ends in a thin, rounded tendon 

which inclines forwards, 



below the knee, and then 
expands to be inserted 
into the upper part of 
the medial surface of 
the tibia (Fig. 127, p. 
260). Two inter -com- 
municating bursae sepa- 
rate the tendon of the 
gracilis from the medial 
ligament of the knee 
joint and from the ten- 
don of the sartorius. 

The gracilis is sup- 
plied by the anterior 
division of the oFturcitdr 
nerve. It adducts the 
thigh, flexes the knee 
joint and rotates the leg 
medially. 

Adductor Magnus. 

— The adductor magnus 
is one of the most power- 
ful muscles of the thigh. 
It is a thick, flat, fleshy 


mass which springs from the side of the pubic arch and 
the lower part of the ischial tuberosity (Figs. 129, 133). 
The part from the arch spreads out to gain an extensive 
linear insertion into the back of the femur, being attached to 
the medial side of the gluteal tuberosity, to the linea aspera, 
to tbe medial supracondylar ridge ; the more medial bundles 
are the more horizontal; the more lateral are the more 
oblique in direction (Figs. 130, 140). The part from the 
tuberosity descends almost vertically and forms the postero- 
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medial border, which is the thickest part of the muscle ; in 
the distal third of the thigh, it ends in a strong, rounded 
tendon which is inserted into the adductor tubercle (Figs. 
1 2 1, 130). This tendon is further attached to the femur by 
the i^dial intermuscular septum, which stretches between it 
and the medial supracondylar ridge. 

At the gluteal tuberosity and the linea aspera, the 
insertion is interrupted by the passage of the perforating 
vessels. At these spots, tendinous fibres are developed in the 
muscle, and they arch over the vessels to protect them. The 
opening for the femoral vessels is in series with those arches, 
and is situated at the supracondylar ridge about the junction 
of the middle and lower thirds of the thigh (Fig. 140). 

The adductor magnus has a double nerve-supply. The 
part inserted into the adductor tubercle is associated at its 
origin with the hamstrings ; it belongs, as noted already 
(p. 262), to the flexor group and is therefore supplied by the 
medial popliteal part of the sciatic nerve \ the rest of the 
muscle — the true adductor part — is supplied by the posterior 
branch of the obturator nerve. 

The adductor portion acts like the other adductor 
muscles — that is, it adducts the thigh, rotates it laterally, 
and helps to flex the hip joint. The hamstring portion 
extends the hip joint. 

Dissection . — Detach the adductor magnus from the side 
of the public arch, and complete the cleaning of the obturator 
ecctemus muscle. 

Obturator Externus. — This flat, fan-shaped muscle over- 
lies the obturator membrane. _ It springs from the medial half 
of the membrane, and also from the medial and lower 
margins of the obturator foramen (Figs. 129, 133). It passes 
backwards and laterally, below the neck of the femur and 
the capsule of the hip joint, and then curves upwards and 
laterally on to the back of the neck of the femur, to end in 
a stout tendon which obtains insertion into the floor of the 
trochanteric fossa (Figs. 130, 134). This tendon has been 
examined in the dissection of the gluteal region (p. 242). 

The obturator extemus is supplied by the posterior 
division of the obturator nerve. It is a flexor and a lateral 
rotator of the thigh. 

Dissection . — Detach the obturator extemus carefully from 
its origin in order to expose the ohiurator artery and its terminal 
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branches. Release the posterior division of the obturator nerve 
from the substance of the muscle, and avoid injury to its anterior 
division. 

Obturator Artery. — ^The obturator artery arises in the 
pelvis from the internal iliac. It accompanies the nerve 
through the obturator foramen, and, as soon as it enters the 
thigh, it divides into two terminal branches which diverge 
from each other and form an arterial circle on the obturator 
membrane under cover of the obturator extemus. Both 
branches give twigs to the neighbouring muscles ; and the 
posterior branch sends an articular twig through the aceta- 
bular notch into the hip joint. When the joint is opened this 
twig may be followed, in a well-injected subject, into the 
head of the femur along the ligament of the head. 

Psoas Major and Iliacus. — Both the psoas major 
and the hiacus muscles arise within the abdomen, and they 
enter the thigh behind the inguinal ligament. A tendon 
appears on the lateral side of the psoas major, and finally the 
whole muscle ends in the tendon, which is inserted into the 
lesser trochanter of the femur. The iliacus lies at the lateral 
side of the psoas, and is inserted, by fleshy fibres, into the 
tendon of the psoas, into the lesser trochanter and the surface 
of the femur below it. The united ilio-psoas at first descends 
over the front of the capsule of the hip joint, and then passes 
backwards underneath it to reach its insertion. A synovial 
bursa intervenes between it and the front of the capsule, and 
facilitates the play of the united muscle over the joint. The 
bursa may communicate with the joint through an aperture 
in the capsule (Figs. 131, 137). 

The ilio-psoas is the chief flexor of the thigh : conversely, 
if the lower limbs are fixed, it is a flexor of the trunk as in 
raising it from the supine position. Flexion of the thigh is 
accompanied by slight medial rotation owing to the relation 
of the muscle to the axis of rotation of the femur. But, if 
the femur is broken below the trochanter, the ilio-psoas not 
only flexes the proximal fragment at once but rotates it 
laterally. 

Dissection . — Divide the femoral vessels and nerve below 
the inguinal ligament, and tie them separately to a small piece 
of wood. Cut through the sartorius and the rectus femoris, 
about two inches from their origins, and turn them aside. 
Divide the ilio-psoas near its insertion and turn the two parts 
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Fig. 136. — Radiograph of Hip of youth aged 17. 


All three epiphyses of the Femur are united. Note the continuity 
of the lines of the lower borders of the superior pubic ramus 
and the neck of the femur (Shenton’s line), seen also in Figs. 
135 and 142. 
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upwards and downwards. This will expose the psoas bursa and 
the capsule of the hip joint. Open the bursa and ascertain its 
extent with the finger, and note whether or not it communicates 
with the joint. 

Turn aside the tensor fasciae latae. If the gluteus minimus 
still adheres to the capsule, release it, and throw it laterally 
and downwards, but do not detach it from the trochanter. Raise 



Fig. 137. — Dissection of Oblique Section through Upper Part of 
Thigh, Showing relations of the Hip Joint. 


the upper part of the rectus femoris, and clean its reflected head. 
Lastly, clean the anterior part of the capsule of the hip joint. 


Hip Joint 

The iip- j'Oint is the most perfect example of a ball-and- 
socket joint in the body. It does not allow so free a range 

VOL. I — 18 



274 


LOWER LIMB 


of movement as that which takes place at the shoulder joint, 
but what it loses in this respect it gains in strength and 
stability. Its great strength and security depend : — (i) upon 
the depth of the acetabulum and upon the fact that its mouth 
is reduced in width by a circular band called the labrum 



Pubo-femoral llgamenl 

Fig. 138. — Ligaments of Hip Joint from the front. 


acetabulare, which is attached to its lips; (2) upon the 
tension and strength of the ligaments ; (3) upon the length 
and oblique direction of the neck of the femur; (4) upon 
the strength of the surrounding muscles; and (5) upon 
atmospheric pressure. 

Ligaments of the Hip Joint. — In addition to the 
thickened portions of the fibrous capsule, which are described 
under special names, there are three other ligamentous 
structures associated with this joint. 

The fibrous capsule and the ligament of the head of the 
femur are attached to both bones of the joint. The trans- 
verse ligament of the acetabulum and the labrum acetabulare 
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are connected with the hip-bone only ; the transverse ligament 
partially fills the acetabular notch ; the labrum encircles 
the mouth of the acetabulum, and serves to deepen it still 
further. 

Articular Capsule. — The fibrous capsule is exceedingly 
strong, and surrounds the joint on ail sides. Proximally ^ it 
is attached around the acetabulum. Disially^ it clasps the 
neck of the femur : the anterior part of this attachment is to 
the whole length of the intertrochanteric line and to the root 
of the greater trochanter, and it is very firm and strong ; 
posteriorly, it falls short of the intertrochanteric crest by about 
half an inch, and its attachment to the neck of the femur 
is weak. 

When the capsule of the hip joint has been carefully 
cleaned, it will be seen that the fibres which compose it nm 
in two different directions. The majority pass obliquely from 
the hip-bone to the femur. There are, however, other fibres 
which lie more or less at right angles to the oblique fibres. 
They constitute the zona orbicularis and are seen to advantage 
in the £0^erior and'ihferior parts of the capsule, where they 
were noted during the dissection of the gluteal region (p. 245). 
The oblique fibres are most massed on the front of the 
joint. 

There are three thickened portions of the capsule which 
deserve special description as ilio-femoral, pubo-femoral and 
Jschio-femoral ligaments. 

“The ilio-femoral ligament is placed over the front of the 
joint, and is the thickest and most powerful part of the capsule. 
ProximaUy, it is attached to the anterior inferior iliac spine 
and to the depressed surface immediately lateral to that spine. 
DistaUy, it widens to be attached to the trochanteric line of the 
femur. It is thicker at the sides than in the middle, and these 
thickenings give the ligament the appearance of an inverted 
Y (Fig. 138). 

The ilio-femoral ligament is fully a quarter of an inch thick, 
and is one of the strongest ligaments in the body — its only 
rival being the interosseous sacro-iliac ligament. A strain 
varying from 250 lbs to 750 lbs is required for its rupture 
(Bigelow). It is-rarely tom asunder in dislocation of the hip 
joint, and, consequently, the surgeon is able in most cases to 
overcome the displacement by manipulation. 

The pubo-femoral ligament is the name applied to fasciculi 
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which spring from the pubic bone and the obturator mem- 
brane, and join the lower and anterior part of the capsule. 
When the bursa of the hio-psoas is continuous with the 
cavity of the joint, the aperture of communication is placed 
between this band and the ilio-femoral ligament. 

The is chio- femoral ligament is a comparatively weak band 
which springs from the ischium below the acetabulum, and 
passes upwards and laterally to blend with the posterior part 
of the capsule. 

Movements permitted at the Hip Joint. — Before the capsule of 
the joint is opened, the range of movement which is permitted at the hip 
joint should be tested. Flexion, or forward movement, is very free, 
and is checked by the thigh coming into contact with the abdominal 
wall. Extension, or backward movement, is limited by the ilio-femoral. 
ligament. That powerful ligament has a most important part to play 
in preserving the upright attitude with the least possible expenditure 
of muscular exertion. In the erect posture the line of ^avity falls 
slightly behind the line joining the central points of the two hip joints. 
In that posture also the ilio-femoral ligaments are tense, and prevent 
the pelvis from rolling backwards on the heads of the femora. JJb^ction, 
or lateral movement of the limb, is checked by the p.ubo -femoral ligament. 
Adduction, or medial movement {e.g., as in crossing one thigh over the 
other), is limited by the lateral portion of the ilio-femoral ligament and the 
upper part of the capsule. Rotation medially tightens the ischio-femoral 
ligament, and is therefore, in a measure, restrained by it. Rotation 
laterally is limited by the lateral portion of the ilio-femoral ligament. 
In circumduction, which is produced by combination of the movements 
of flexion, abduction, extension, and adduction, different parts of the 
fibrous capsule are tightened at different stages of the movement. 

Dissection. — The hip joint should now be opened. Isolate 
the ilio-femoral ligament by incisions along its borders, and then 
remove all other parts of the capsule. The object of this dis- 
section is to enable the dissector to appreciate the thickness and 
great strength of the ilio-femoral ligament. Divide it when it 
has been examined. 

Transverse Ligament of Acetabulum. — This is a strong 
band of fibres that bridges across the acetabular notch, and 
is attached to the margins of the notch. It completes the 
rim of the acetabulum, and converts the notch into a foramen 
through which vessels and nerves enter -the joint. 

Labrum Acetabulare. — The acetabular lip is a firm fibro- 
cartilaginous ring which is fixed to the rim of the acetabulum ; 
it deepens the cavity of the acetabulum, and at the same time 
narrows its mouth to a slight extent. The labrum fits closely 
upon the head of the femur, and, acting like a sucker, exer- 
cises an important influence in retaining it in place. Both 
surfaces of the labrum are covered with S5movial membrane ; 
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its free margin is thin, but it is much thicker at its attachment 
to the acetabular rim. 

Ligament of Head of Femur. — This band was formerly 
called the “ ligamentum teres {Teres but it is 

flat and fan-shaped. Its narrow end is implanted into the 


Ischial spine 



Fig. 139.— Hip Joint opened from behind. The bottom of the acetabulum 
has been removed to show the Ligament of Head of Femur. 


pit on the head of the femur ; its flattened end is bifid, and 
is fixed to the margins of the acetabular notch, and also to 
the transverse ligament. This attachment can be defined by 
the removal of the synovial membrane and some areolar tissue. 
The ligament is surrounded by a prolongation of the synovial 
membrane ; and a small artery runs along it to the head of 
the femur. 
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It is difficult to understand the part which the ligament 
plays in the mechanism of the hip joint. It presents very 
different degrees of strength in different subjects. It becomes 
very tense when the thigh is slightly flexed and then adducted — 
which, however, is an attitude seldom taken up. 

Synovial Membrane and Interior of the Joint. — A 
mass of soft fat occupies the fossa of the acetabulum. Upon 
this the ligament of the head of the femur is placed ; and 
articular twigs from the obturator vessels and nerve enter 
it by passing through the acetabular notch. 

The synovial membrane lines the irmer surface of the 
fibrous capsule ; it is reflected from it on to the neck of the 
femur, and it clothes the bone as far as the margin of the 
articular cartilage of the head. Along the line of reflexion, 
some fibres of the fibrous capsule run upwards on the neck of 
the femur and raise up ridges of the synovial membrane. 
These fibres are termed the retinacula of the neck of the 
femur. 

The retinacula are of some surgical importance. In intracapsular 
fracture of the neck of the femur they may escape rupture, and they 
may then, to some extent, help to retain the fragments in apposition — 
hence the name retinacula. Like the ligament of the head, they serve 
as pathways for small arteries of supply to the head of the femur. 

At the acetabular attachment of the capsule, the synovial 
membrane is reflected on to the labrum acetabulare and in- 
vests both its surfaces. It covers also the articular surface 
of the transverse ligament and the cushion of fat which 
occupies the acetabular fossa. Lastly, it gives a tubular 
investment to the ligament of the head of the femur. 

Blood-Vessels and Nerves. — The arteries that supply 
the hip- joint are derived from the gluteal, circunffiex and 
obturator^ arteries^ The nerves come from (i) the nerve to 
quadratus feniorls, (2) the femoral, through the nerve to 
rectus fembris, (3)^he anterior division of the obturator nerve, 
and (4), occasionally, the accessory obturator. 

Removal of the Lower Limb.— Divide the ligament of the head of 
the femur, and remove the limb from the trunk. Take the limb to one of 
the tables set aside for the dissection of separate parts. Revise the 
attachments of muscles and complete the dissection of the thigh. 
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Trochanteric and Adductor Muscles 
AND Profunda Femoris Artery 

The student will now clean the distal parts of the muscles 
attached to the trochanters, and will define and examine their 
insertions. He will then be enabled also to examine the 
femoral attachments of the fibrous capsule of the hip joint 
more satisfactorily. When that has been done, he will com- 
plete the dissection of the pectineus and the adductors, and 
will expose the distal part of the profunda artery and the 
origin of its perforating branches. 

Dissection. — Identify the muscles which are inserted into 
the greater trochanter. They are — gluteus minimus and medius^ 
quadratus femoriSy piriformiSy obturator internus and externus. 
Clean them in turn, and define their insertions. Do not be satisfied 
till each muscle hangs quite freely from its insertion. 

Deal in like manner with the ilio-psoaSy which is inserted 
chiefly into the lesser trochanter. 

Then, re-examine the articular capsule of the hip joint and 
note the femoral attachment of its fibrous part. Evert the 
capsule, and note how the synovial membrane is reflected off the 
fibrous capsule, and extends as a close-fitting tube over the neck 
of the femur up to the head. Strip off the synovial membrane 
to display the retinacula. 

Come now to the adductor region and define the attachments 
of the pectineus and the adductors — longus, brevis, magnus — to 
the femur. The adductor longus requires most care because of its 
extreme thinness as it approaches the bone. 

As you separate the adductor longus from the other muscles 
you will find the profunda vessels behind the longus, close to the 
femur — the vein in front of the artery. Cleain the profunda vein 
and preserve it, but remove its tributaries. Then, clean the 
artery. Divide the branches which it gives to muscles in this 
situation ; but clean and preserve those of its branches which 
cling to the femur : they are the perforating arteries. 

After confirming the statements which have been made 
about the attachments of the muscles, proceed to the study 
of the profunda vessels. 

Profunda Femoris Axtery. — This large vessel is the 
chief artery of supply to the muscles of the thigh. It 
arises, in the femoral triangle^ from the postero- lateral 
side of the femoral artery, about an inch and a half or two 
inches below the inguinal ligament. It descends with a 
curve medially which brings it behind the femoral vessels 
in the lower part of the triangle ; it leaves the triangle by 



28o 


LOWER LIMB 


nlo-psoas 


I St, and and 
3rd perforat- 
ing branches 


passing through the floor between the pectineus and the 
adductor longus, and then descends behind the adductor 
longus, close to the femur ; by giving off large branches it 
is rapidly reduced in size, and it ends a little below the 
middle of the thigh as a fine terminal vessel, called the 

Obturator cxtemm Orating 

artery^ which passes 
backwards through 
the adductor mag- 
nus. 

At first, the pro- 
funda lies lateral to 
the femoral artery, 
behind the skin and 
fasciae ; as it in- 
clines medially, it 
passes behind its 
own vein and the 
femoral vessels; 
after it leaves the 
triangle, it lies on 
the adductor brevis 
and the adductor 

Tendinous adductor magnus, behind its 
own vein and the 
adductor longus ; 
and that muscle 
separates the pro- 
funda vessels from 
the femoral vessels. 

The branches of 
the profunda fem- 
oris are the lateral 
and medial circum- 
flex arteries, the four perforating arteries, and unnamed 
muscular arteries. 



Femoral artery 


Adductor 

longus 


4th perforating 
branch 


opening 
Descending 
genicular artery 


Popliteal artery 


Fig. 140. — Profunda Femoris Artery and its 
Branches. 


The circumflex arteries have been studied already (pp. 221, 267). 
The muscular branches are inconstant in origin, number and size. 
They supply the adductor muscles, and some of them pierce the 
adductor magnus to reach the hamstring muscles. 

Perforating Arteries. — These four arteries arise in series from the 
profunda — the first, when it slips behind the adductor longus, and the 
fourth as its terminal branch. They wind round the back of the femur, 
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sometimes grooving the bone, and they all end in the vastus lateralis. 
As they pierce the muscles attached to the back of the femur, they are 
protected by fibrous arches. On their way, they give branches to the 
adductors and the hamstrings ; the second or the third sends a nutrient 
artery into the femur, and another nutrient artery may arise from the 
fourth. For the part taken by these arteries in the anastomoses on the 
back of the thigh, see p. 263. 

When the study of the medial side of the thigh is com- 
pleted, the student will proceed to the examination of the leg 
and the foot, beginning with their surface-anatomy. 


LEG AND FOOT 

Surface-Anatomy. — The head of the fibula, the condyles 
and tubercle of the tibia have been examined already. 
Identify them again. 

The malleoli are the prominences at the sides of the ankle, 
and they grip the talus between them. The medial malleolus 
is a thick, downward projection from the lower end of the 
tibia ; the lateral malleolus is the lower end of the fibula. 
Their posterior surfaces are in the same vertical transverse 
plane. The lateral malleolus is the narrower and therefore 
does not extend forwards so far as the medial one does, but 
it juts downwards farther, and articulates, therefore, with a 
larger area of the talus. 

The neck of the fibula and the greater part of its shaft 
are buried among muscles, but can be felt through them. 
The lower part of the shaft is subcutaneous, and is the bone 
felt above the lateral malleolus. 

The shin is the anterior border of the shaft of the tibia. 
It is inconspicuous ; but it is subcutaneous, and is readily 
felt if the finger is passed along it. It runs slightly sinuously 
from the tuberosity of the tibia to the anterior margin of the 
medial malleolus ; it is a sharp edge except towards its lower 
end. The medial surface of the tibia, wide and flat, is 
easily felt from end to end. Its uppermost part is covered by 
the tendons of the sartorius, gracilis and semitendinosus ; the 
rest is subcutaneous. The medial border of the tibia also 
is easily felt from end to end ; the saphenous nerve and the 
great saphenous vein run along it. 

On the back of the leg, the fleshy prominence of the calf 
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is due to the gastrocnemius and the underlying soleus. These 
two muscles are thrown into contraction when the heel is 
raised — e,g.^ in standing on the toes. The outlines of the 
two heads of the gastrocnemius are then clearly seen, if the 
limb is thin ; it is obvious also that the soleus reaches farther 
down, and that, at the middle of the calf, it is wider than the 
gastrocnemius. The muscles taper inferiorly to become con- 
tinuous with the tendo calcaneus, which is the strong, thick 
tendon above the heel. Grasp the tendo calcaneus between 
finger and thumb. Note that it is nearly an inch behind the 
bones of the leg, the interval being filled with fat and fibrous 
tissue. Press the fingers on the anterior wall of the hollows 
at the sides of the tendo calcaneus : the backs of the malleoli 
can be felt, though tendons cover them ; and, on the medial 
side, the pulse of the posterior tibial artery may be felt in the 
living limb. 

The bone of the heel is the calcaneus. Grip its posterior 
part between finger and thumb. The lateral and medial 
tubercles of its lower surface make low, blunt prominences 
on the sides near the sole. Its lateral surface is nearly all 
subcutaneous, and is easily felt below the lateral malleolus as 
a wide surface that extends forwards from the back of the 
heel for two inches or more. The peroneal trochlea (when 
present) is felt as a little prominence about a finger^s breadth 
below the lateral malleolus. On the medial side, the susten- 
taculum tali provides the bony resistance felt a thumb’s 
breadth below the medial malleolus. 

The talus rests on the upper surface of the calcaneus. 
Its body is hidden below the tibia, between the maUeoh ; but 
when the foot is extended (/.(?., when the toes are pointed) the 
anterior part of the body protrudes from below the tibia. 
Invert the foot (f.er., twist it so that the sole looks medially) : 
the head of the talus then makes a rounded prominence about 
an inch in front of the lateral malleolus ; and, lateral to the 
head of the talus, the anterior end of the calcaneus makes 
an uneven projection. 

On the medial side of the foot, the landmark most often 
referred to is the tuberosity of the navicular bone. It 
makes a prominence, blunt and indistinct but easily felt, an 
inch or an inch and a half below and in front of the medial 
malleolus, about midway between the back of the heel and 
the root of the big toe, at the level of the lip of the shoe. The 
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bones felt in front of the tuberosity are first the medial 
cuneiform bone and then the first metatarsal bone. 

On the lateral side, the tuberosity of the fifth metatarsal 
bone is a prominent landmark, midway between the point 
of the heel and the root of the httle toe. The cuboid bone 
lies hidden in the side of the foot between that tuberosity 
and the calcaneus. The head of the fifth metatarsal bone is 
at the root of the little toe, at the widest part of the foot, and 
is often a rounded bulging. Note that it is much farther back 
than the root of the big toe, and that, when the foot is shod, 
it is so far from the toe of the shoe that it may be mistaken 
for the base of the fifth metatarsal bone. 

On the dorsum of the foot, the metatarsus and the anterior 
part of the tarsus are under the extensor tendons and the 
extensor digitoriim brevis muscle ; but the metatarsal bones 
can be felt individually through them. The extensor dig:i- 
torum brevis forms the soft, fleshy pad in front of the lateral 
malleolus ; and, when the foot and toes are raised, the 
tendons spring up, and can be individually recognised by the 
student after he has dissected the region. Unlike the joints 
of the fingers, the joints of the toes do not have landmarks 
to indicate their position ; their position is ascertained by 
manipulation. 

In the sole of the foot, the soft parts are so thick that there 
are no bony landmarks. The middle of the medial part of 
the sole is raised from the ground ; that part presents, there- 
fore, a wide concavity, which, however, is flattened down 
and more or less obhterated in the condition known as 
“flat-foot’’. The concavity is bounded posteriorly by the pad 
of the heel, and laterally by the elevation that underlies the 
calcaneus, cuboid and flfth metatarsal bone. The anterior 
boundary is the ball of the foot, which imderlies the 
metatar so-phalangeal joints ; its medial part is the ball of the 
big toe, whose large size is due chiefly to the two sesamoid 
bones that lie on the plantar surface of the joint. 

The smaller toes are usually flexed so permanently that 
the only parts seen in the sole are the pads that cover the 
terminal phalanges ; the other phalanges are hidden in a 
narrow groove. But the groove widens medially, so that the 
skin over the other phalanges of the second and first toes can 
be seen, and they can be felt through it. 



284 


LOWER LIMB 


Front of Leg and Dorsum of Foot 

It is convenient to dissect the dorsum of the foot at the same 
time as the front of the leg, so that the structures that pass 
over the ankle may be studied in their continuity. 

Dissection . — Reflexion of Skin. — Raise the knee on a block ; 
extend the foot, and fasten it to the table with hooks. Reflect 
the skin from the lateral and medial sides of the leg as well as 
from the front. Incisions : — (i) a vertical cut along the middle 
line of the leg and dorsum of the foot to the root of the middle 
toe ; (2) a transverse incision across the ankle joint ; (3) a 
transverse incision across the roots of the toes. 

Raise the four flaps of skin, thus mapped out (10, ii, 12, 13, 
Fig- 99 » P- 192), from the subjacent fatty tissue, and dissect out 
the superficial veins and nerves. 

Superficial Fascia. — The superficial fascia of the front 
and the medial and lateral sides of the leg and the dorsum of 
the foot presents no peculiar features ; and it contains, as a 
rule, only a moderate amount of fat. 

The superficial veins and the cutaneous nerves are now to 
be sought and displayed. 

Dissection . — The lateral cutaneous nerve of the calf was 
found in the dissection of the popliteal fossa. Trace it now to 
its termination on the antero-lateral aspect of the leg. 

Dissect the cutaneous veins next, for, on the dorsum of the 
foot, they are more superficial than the nerves, and in other 
situations they serve as guides to the nerves. Begin with the 
dorsal venous arch. It lies across the anterior part of the meta- 
tarsus. Follow it to the medial border of the foot, where it joins 
the commencement of the ^reai saphenous vein. Next, follow that 
vein upwards to the medial border of the tibia. Do not follow 
it farther at present, but secure the saphenous nerve^ which lies 
close to it, and follow the nerve into the foot. 

Now, follow the dorsal venous arch to the lateral margin of 
the foot, where it joins the commencement of the small sapi^nous 
vein. Follow the small saphenous vein backwards below the 
lateral malleolus, and there secure the sural nervey which lies 
adjacent to the vein. Follow the sural nerve to the little toe, 
and, about the middle of the lateral border of the foot, secure 
the communicating twig which it gives to the lateral branch of 
the musculo-cutaneous nerve. 

Come back to the dorsal venous arch. Find the dorsal digital 
veins, and trace them on to the toes. 

Now, cut down through the fat, at the junction of the middle 
and distal thirds of the leg, about an inch to the medial side of 
the fibula, and secure the trunk of the musculo-cutaneous nerve 
as it pierces the deep fascia. Follow it downwards to its division 
into medial and lateral branches, and then trace them and their 
subdivisions to their terminations on the toes. 
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Lastly, dissect in the fascia between the first two metatarsal 
bones and find the cutaneous branch of the anterior tibial nerve 
as it pierces the deep fascia ; trace it and its branches to the 
adjacent sides of the first and second toes. 

Cutaneous Veins. — There are two dorsal digital veins in 
each toe — one on each side of the dorsum of the toe. Those 
along adjacent sides of two toes unite to form a common 
stem which ends in the dorsal venous arch ; those from the 
medial side of the big toe and lateral side of the little toe join 
the ends of the arch. 

The dorsal venous arch Hes in the superficial fascia on the 
anterior parts of the shafts of the metatarsal bones, superficial 
to the terminal branches of the musculo-cutaneous nerve, and 
receives the veins of the dorsum of the foot and toes. Its 
medial end joins the medial dorsal digital vein of the big toe 
to form the great saphenous vein ; and its lateral end unites 
with the lateral dorsal digital vein of the little toe to form the 
small saphenous vein. 

The small saphenous vein runs backwards below the lateral 
malleolus, and then upwards behind it into the leg. 

The great saphenous vein passes backwards along the 
medial side of the foot, and ascends in front of the medial 
malleolus into the leg, where it passes obliquely across the 
distal third of the tibia to reach its medial border, along which 
it ascends. In the lower part of the leg, the great saphenous 
vein and the saphenous nerve are very liable to injury, for 
they lie quite superficially between the skin and the bone. 

Most of the superficial veins of the medial side of the foot 
and of the front of the leg end in the great saphenous vein. 

Cutaneous Nerves. — Branches of three nerves supply 
the skin of the front of the leg ; branches of three nerves 
supply the dorsum of the foot ; the dorsal surfaces of the toes 
are, for the main part, supplied by branches of three nerves ; 
only one nerve is common to aU three regions — the musculo- 
cutaneous. 

The account given below of the cutaneous nerves of the dorsum of the 
foot and toes indicates the general arrangement most often met with, but 
the dissector must be prepared to meet with many variations especially 
on the lateral side, where the sural nerve and the lateral division of 
the musculo-cutaneous nerve not uncommonly replace each other to a 
greater or less extent. 

The upper part of the front of the leg is supplied by the 
infrapatellar branch of the saphenous nerve (L. 3, 4), and 
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other small branches of that nerve are distributed to the 
medial part of the front of the leg (Fig. 104, p. 202). 

The lateral cutaneous nerve of the calf (L. 5, S. i, 2) 
(p. 255) is distributed to the skin between the infrapatellar 
region and the junction of the middle and distal thirds of the 
leg. The remainder of the front of the leg is supplied by the 
musculo-cutaneous nerve. 

The medial side of the dorsum of the foot is supplied by 
the saphenous nerve ^ the lateral side by the sural nerve ^ and 
the intermediate area by the musculo-cutaneous nerve. 

The adjacent sides of the first and second toes are supplied 
by the medial division of the anterior tibial nerve,^ the lateral 
side of the little toe by the sural nerve., and all the remaining 
parts by branches of the musculo-cutaneous nerve. 

The skin of the dorsum of the terminal phalanges of the first, second 
and third toes and the medial part of the fourth is supplied by branches 
of the medial plantar nerve ,* and of the fifth and the lateral part of the 
fourth by the lateral plantar nerve. 

Musculo- Cutaneous (Superficial Peroneal) Nerve (L. 4, 
5, S. i). — This is one of the two terminal branches of the 
lateral popliteal (common peroneal) nerve. It begins on the 
lateral side of the neck of the fibula, descends between the 
muscles on the lateral side of the leg, and becomes cutaneous 
by piercing the deep fascia at the junction of the middle and 
distal thirds of the leg ; it divides, either at once or shortly 
afterwards, into a medial and a lateral branch. 

The medial branch supplies the medial part of the dorsum 
of the foot and divides into two branches, of which one is 
distributed to the medial side of the big toe, and the other 
to the adjacent sides of the second and third toes ; it also gives 
a communicating twig to the anterior tibial nerve (Fig. 104). 
The lateral branch supplies the intermediate part of the 
dorsum of the foot, and also divides into two branches, of 
which one supplies the adjacent sides of the third and fourth 
toes, and the other, after receiving a twig from the sural 
nerve, supplies the adjacent sides of the fourth and fifth toes 
(Fig. 104). The branches of both divisions lie deep to the 
dorsal venous arch. 

Sural Nerve (S. i, 2). — ^This nerve arises from the medial 
popliteal nerve, descends over the gastrocnemius, pierces the 
deep fascia about half-way down the back of the leg, and is 
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joined shortly afterwards by the sural communicating branch 
(L, 5, S. I, 2) of the lateral popliteal nerve (Fig. 116). It 
descends behind the lateral malleolus, and then, curving 
forwards below the malleolus, it runs along the lateral border 
of the foot to the little toe, giving branches, on its way, to the 
lateral part of the dorsum of the foot, and communicating 
with the musculo-cutaneous nerve. After it pierces the deep 
fascia, it lies alongside the small saphenous vein. 

Dissection . — Remove the remains of the superficial fascia to 
display the deep fascia. 

Deep Fascia. — The deep fascia does not form a complete 
investment for the leg. It is absent over the subcutaneous 
part of the medial surface of the tibia, and is attached to the 
anterior and medial borders of that bone. It is absent over 
the triangular subcutaneous surface of the fibula also, being 
attached to the borders of that area. It is not equally dense 
throughout. It becomes thinner towards the distal part of the 
leg until the region of the ankle is reached, where thickened 
bands are formed in it ; and it becomes exceedingly thin and 
fine on the dorsum of the foot. Its great strength in the 
proximal part of the front of the leg is due to the fact that 
there it gives origin to fibres of the subjacent muscles. The 
bands in the region of the ankle are called retinacula^ for thehr 
function is to retain the tendons in position, and to form 
slings for them (see pp. 298, 300), when the muscles which 
move the joint are in action. A preliminary examination of 
four of the bands should be made at this stage of the dissection, 
viz., the two extensor retinacula (p. 298) and the two peroneal 
retinacula (p. 300). 

The superior extensor retinaculum is a strong, broad band 
which sl:retches across the front of the leg from tibia to 
fibula, immediately above the ankle joint. 

The inf erior extensor retinaculum is distal to the ankle 
joint. Laterally, it is fixed firmly to the anterior part of 
the calcaneus. Medially, it divides into two diverging 
bands. The upper band is attached to the medial mal- 
leolus ; the lower band passes to the medial side of the 
foot, and merges into the deep fascia of the sole. The 
tendons that are strapped down by the extensor retinacula 
can be seen through the deep fascia as they emerge from 
under cover of the inferior retinaculum. From medial to 
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lateral side they are : tibialis anterior, extensor hallucis 
longus, extensor digitorum longus and peroneus tertius 
(Figs. 144, 145). 

The two muscles on the lateral side of the leg are called 
the peroneus longus and peroneus brevis. Their tendons 
descend over the back of the lateral malleolus, and then curve 
forwards below the malleolus. A thickened portion of the 
deep fascia straps them down on the back of the lateral 
malleolus, and is called the superior peroneal retinaculum. 
Another band — the inferior peroneal retinaculum — straps 

them down on the lateral 
surface of the calcaneum 
(Fig. 149). 

Intermuscular Septa 

(Fig. 141). — The deep fascia 
of the front and the lateral 
side of the leg sends in 
septa between the muscles. 
These septa give partial 
origin to the muscles ; they 
are seen as white lines in 
the partially dissected limb, 
and their positions are in- 
dicated by narrow grooves 
in a thin living limb when 
the muscles are thrown into 
contraction. 

Two of the septa are 
longer and stronger than the others, and are called the 
anterior and posterior intermuscular septa of the leg. The 
anterior septum separates the extensors on the front of the 
leg from the two peroneal muscles, and it is attached to 
the anterior border of the fibula. The posterior septum is 
interposed between the peroneal muscles and the muscles on 
the back of the leg, and is attached to the posterior border of 
the fibula. The leg is thus subdivided into three osteo-fascial 
compartments — anterior, lateral and posterior (Fig. 14 1). 

Dissection . — Remove the deep fascia from the front of the 
leg ; but retain the extensor retinacula by separating them 
artificially with the knife from the deep fascia with which they 
are continuous. While thus defining their margins and while 
removing the deep fascia, take great care not to injure the 
synovial sheaths of the tendons that lie under cover of them. 



Fig. 14 1. — Diagram of Osteo-fascial 
Compartments of Leg. 
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In the proximal part of the leg, leave the deep fascia in position, 
for it is impossible to raise it from the muscles without lacerating 
their surfaces. At a lower level, it can readily be separated. 
Divide it in a longitudinal direction midway between the tibia 
and fibula. Turn aside the medial piece imtil its attachment to 
the tibia is demonstrated ; then, turn aside the lateral piece 
until its continuity with the anterior intermuscular septum is 
displayed. 

Now, attempt to distend the synovial sheaths of the tendons, 
either by inflation with air through a blow-pipe or by the 
injection of some liquid through a small syringe. Three sheaths 
are to be examined (see below and Fig. 144). Make a small 
incision through the deep fascia into each sheath in turn, either 
at the lower border of the inferior retinaculum or between its two 
bands, and insert the blow-pipe or the needle of the syringe. If 
inflation or injection fails, examine the extent of the sheaths with 
a blunt probe. 


Synovial Sheaths on Dorsum of Foot. — There are 
three synovial sheaths in front of the ankle and on the dorsum 
of the foot — one aroimd the tendon of the iibialis anterior^ 
the second around the tendon of the extensor hallucis longus^ 
and the third encloses the tendons of the extensor digitorum 
longus znA peroneus tertius. 

The first extends from the upper border of the superior 
retinaculum to within a short distance of the insertion of the 
tibialis anterior into the medial cuneiform bone. The second 
begins between the retinacula, and extends to the first phalanx 
of the big toe. The third extends from the lower border of 
the superior retinaculum to the middle of the dorsum of the 
foot. The sheaths facilitate the movements of the tendons 
when the muscles are in action ; and they are of surgical 
importance because they are liable to become inflamed. 

After the synovial sheaths have been examined, the 
anterior compartment of the leg may be investigated. 

Contei^s of Anterior Compartment of Leg. — Four 
muscles lire brought into view when the deep fascia of 
the front of the leg has been removed, viz., the tibialis, 
anterior, the extensor . digitorum longus, the extensor hal- 
lucis longus, md the peroneus tertius .“ tibialis anterior 
lies in relation to the tibia ; the extensor digitorum longus 
is placed along the fibula ; and, when these muscles are 
separated from each other, the extensor hallucis longus will 
be seen in the interval between them. The peroneus tertius 
lies on the distal portion of the fibula, and is usually con- 
tinuous with the extensor digitorum longus. The muscles 
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arise partly from the bones of the leg, but to a large extent 
they take origin also from the deep fascia and the fascial 
septa. 

The anterior tihial vessels and nerve descend in this com- 


Extensor digitorum longus 
Peroneus tertius 

Peroneus brevis > 
Peroneus longus > 

Superior extensor retinaculum 


Sheath of peronei tendons 
Ant. inf] tibio-fibular lig. 
Anterior talo-fibular lig. 

Superior peroneal 
retinaculum 

Inferior peroneal 
retinae:,: I urn 


Extensor digitorum brevis 
Tendon of peroneus teriivii 



■Tibia 

•Extensor hallucis longus 
•Tibialis anterior 


Upper band of 
/ ji inferior retinaculum 
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.Sheath of tibialis posterior 
-Inferior extensor retinaculum 
Inferior retinaculum 
(lower band) 

, Sheath of extensor digitorum 
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longus 
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Fig. 144. — Synovial Sheaths of Dorsum of Foot. 


partment At first they are deeply placed, but as they 
approach the ankle they come nearer to the surface. 

Dissection* — To expose the anterior tibial vessels and nerve 
in their entire course, separate the tibialis anterior and the 
extensor digitorum longus from each other by carrying the 
knife upwards along the septum between them. Draw the 
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peroneus tertius 
muscle aside, and 
find the perforating 
branch of the per- 
oneal artery as it 
pierces the inter- 
osseous membrane 
and descends into 
the foot. 

As you clean each 
structure, follow it 
into the dorsum of 
the foot and on- 
wards to its termina- 
tion, clearing away 
the deep fascia. The 
dorsalis pedis is the 
continuation of the 
anterior tibial artery 
into the foot. Clean 
it and its branches. 

The small muscle 
on the dorsum of the 
foot is the extensor 
digitorum brevis. 
Clean it, and follow 
its tendons to the 
toes. 

On the second or 
the third toe, clean 
the extensor expan- 
sion formed over the 
proximal phalanx by 
the long and short 
extensor tendons ; 
trace the middle part 
of the expansion to 
the base of the 
middle phalanx and 
the two outlying 
parts to the base of 
the distal phalanx. 
.Define the margins 
of the expansion and 
find slender tendons 
that join the mar- 
gins ; they come 
from small muscles 
in the sole — lumbri- 
cal and interosseous 
muscles. 
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Fig. 145. — Dissection of Front and Lateral 
Side of Leg. 
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lateral side of the shin and takes origin chiefly from the upper 
half of the lateral surface of the tibia, and from the inter- 
osseous membrane (Fig. 146). A strong tendon issues from 
its fleshy belly in the distal third of the leg, and reaches the 
dorsum of the foot by passing through both the extensor 
retinacula. On the foot, it inclines medially, turns round 
the medial margin, and gains insertion into the medial side 


Ext. hallucis longus 
Ext. dig. longus 
Peroneus brevis 
Musculo-cutaneous 
nerve' 


Peroneal 

artery 

Flexor hal- 
lucis longus 



■ Flex. dig. long. 
- Posterior tibial 
artery 

.Posterior tibial 


- Plantaris 


Sural nerve and small saphenous vein 

Fig. 146. — Transverse Section through Middle of Leg. 


of the medial cuneiform bone near the sole, and into the 
adjoining part of the hase of the first metatarsal bone. 

The tibialis anterior is supplied by the anterior tibial nerve 
and the recurrent genicular nerve. It is a dor si-flexor and an 
invertor of the foot. 

Extensor Digitorum Longus.— The extensor digitorum 
longus is a long, thin sheet of muscle which arises, for the 
most part, from the jipp^r three-fourths of the anterior sur- 
face of the fibula (Figs. 145, 146). Its tendon descends behind 
the superior extensor retinaculum and in front of the ankle 
joint ; it then passes through the inferior retinaculum (p. 298), 
and divides into four slips which. diverge from one another to 
reach the lateral four toes, where they are inserted into the 
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tendons gain insertion into the second and third phalanges 
of those three toes. The lumbrical and interosseous muscles 
flex the metatarso-phalangeal joint, and may aid the exten- 
sors in extending the interphalangeal joints. 

The little toe has only one extensor tendon, but it expands, 
divides and is inserted in the same way ; it is joined by the 
tendons of^pii£jjumbricaI__and one in te^.s.eous-musck. , 

The extensor digitorum longus is supplied by the anterior 
tibial nerve. It is an extensor of the interphalangeal and 
metatarso-phalangeal joints of the lateral four toes and it 
dorsi-flexes the foot. 

Peroneus Tertius. — This is a small muscle, pot always 
present ; it is continuous at its origin with the extensor 
digitorum longus, of which it appears to be a separated part. 
It arises from the distal fourth of the anterior surface of the 
fibula and from the interosseous membrane, and it ends in a 
slender tendon which expands to be inserted into the dorsal 
surface of the base of the fifth metatarsal bone. It is supplied 
by the anterior tibial nerve. It is a dorsi-flexor of the ankle 
joint and an evertor of the foot. . 

Extensor Hallucis Longus. — The long extensor of the 
big toe is a thin muscle placed between the tibialis anterior 
and the extensor digitorum longus. Its upper part is hidden 
by those muscles, but it comes to the surface near the ankle. 
It arises from the middle two-fourths of the anterior surface 
of the fibula, and also from the interosseous membrane. Its 
tendon passes deep to the superior retinaculum, crosses in 
front of the distal part of the anterior tibial artery, and 
descends in front of the ankle joint into the dorsum of the foot. 
It then passes through the inferior retinaculum (Fig. 144), 
and runs onwards to be inserted into the ^se of the distal 
phalanx of the big toe, occasionally giving a slip to the base 
of the proximal phalanx also. The extensor h^lucis longus 
is supplied by the anterior tibial nerve. It is an extensor of 
the phalanges of the big toe and a dorsi-flexor of the foot. 

Anterior Tibial (Deep Peroneal) Nerve.— The 
anterior tibial nerve is one of the two terminal branches of 
the lateral popliteal (common peroneal) nerve. It arises on 
the lateral side of the neck of the fibula, under cover of the 
peroneus longus muscle, and pierces the anterior intermuscular 
septum and the extensor digitorum longus to enter the anterior 
compartment of the leg. In that compartment it runs down- 
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wards to the ankle joint, which it crosses about midway between 
the malleoli ; and it ends on the dorsum of the foot, near the 
ankle joint, by dividing into a lateral and a medial branch. 

Relations, — In the upper two-thirds of the compartment 
it lies very deeply between the muscles, having the long 
extensors on its lateral side and tibialis anterior medial 
to it ; but in the distal third, where the fleshy beUies give 
place to tendons, it is nearer the surface. At first the 
nerve is in front of the interosseous membrane with the 
anterior tibial vessels on its medial side (Fig. 146) ; it then 
passes on to the front of the artery \ but, in the distal third of 
the leg, the nerve lies on the tibia with the vessels on one or 
other side of it — usually on its medial side again. 

The extensor hallucis longus, at first on the lateral side of 
the nerve, crosses in front of the nerve and vessels just above 
the ankle to lie medial to them at the ankle, separating them 
from the tibialis anterior. 

On the dorsum of the foot, the nerve lies on the talus, 
beneath the inferior extensor retinaculum, between the ex- 
tensor digitorum longus and the extensor hallucis longus. 

Branches, — In the leg the anterior tibial nerve gives 
muscular branches to the four muscles ; and a fm.t attic.ular 
twig Xg the ankle joint. 

The medial terminal branch is continued forwards on the 
dorsum of the foot, under cover of the deep fascia. The 
extensors of the digits are on its lateral side, but the tendon 
of the extensor brevis for the big toe crosses it ; the extensor 
hallucis longus is on the medial side. The dorsalis pedis and 
first dorsal metatarsal artery are usually between it and ex- 
tensor hallucis, but may be (as in Fig. 148) on the lateral side 
of the nerve. 

At a variable point in the first interosseous space, it pierces 
the deep fascia, and divides to supply the contiguous margins 
of the big toe and the second toe (p. 286). Before it reaches 
the surface, it furnishes articular twigs to the tarso-meta- 
tarsal and metatarso-phalangeal joints of the big toe, and 
frequently also a fine muscular twig to the first dorsal 
interosseous muscle. 

The lateral terminal branch of the anterior tibial nerve 
turns abruptly laterally, under cover of the extensor digitorum 
brevis, and ends on the dorsum of the tarsus in a gangliform 
enlargement. Branches proceed from the enlargement to 
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inferior extensor retinaculum, and, as it leaves the dorsum 
by the extensor hallucis brevis. 

Branches, — On the dorsum of the foot, it gives off : — 


(i) small tarsal 
arteries, (2) the 
arcuate artery, and 
(3) the first dorsal 
metatarsal artery. 
Its termination in 
the sole will be ex- 
amined later (p. 
343 )- 

The arcuate artery 
arises opposite the bases 
of the metatarsal bones, 
and runs laterally 
across them, under 
cover of the extensor 
tendons. It sends for- 
wards thre6 dorsal meta- 
tarsal arteries over the 
lateral three spaces, 
each of which divides 
into two dorsal digital 
arteries for contiguous 
sides of the toes, and 
the lateral one sends a 
twig to the lateral side 
of the little toe. 

The first dorsal 
metatarsal artery 
arises at the point where 
the dorsalis pedis dips 
towards the sole. It 
runs forwards over the 
first dorsal interosseous 
muscle, and divides into 
dorsal digital branches 
for the medial side of 
the big toe and the 
adjacent sides of the big 
toe and second toe. 
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Fig. 148. — Dissection of Dorsum of Foot. 


Extensor Digitorum Brevis. — The short extensor of 
the toes forms a fleshy cushion on the dorsum of the foot, 
and is supplied by the lateral branch of the anterior tibial 
nerve. It arises from the anterior part of the dorsal surface 
of^jthe calcaneus, and also from the stem of the inferior 
extensor retinaculum.' “'The muscular mass breaks up into 
four segments. 
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The most medial of the four is called the extensor 
hallucis brevis. It ends in a tendon which crosses the distal 
part of the dorsalis pedis artery, and is inserted into the base 
of the proximal phalanx of the big toe. It is an extensor of 
the first metatarso-phalangeal joint. 

The remaining three segments end in tendons which 
join the long extensor tendons for the second, third and 
fourth toes, and, by means of the extensor expansions (see 
p. 293), they gain insertion into the middle and terminal 
phalanges of those toes. They act as extensors of the inter- 
phalangeal and metatarso-phalangeal joints. 

Extensor Retinacula. — The dissector should now re- 
examine the extensor retinacula, and the arrangement of the 
structures which pass deep to them and through them. They 
are two thickenings of the deep fascia which strap down 
the tendons of the tibialis anterior, the peroneus tertius 
and the long extensors, and prevent them from springing 
away when the muscles contract. They are distinguishable 
from the adjoining deep fascia only by their greater 
thickness, and have to be artificially separated from it by 
dissection (Figs. 144, 148, 149). 

The superior extensor retinaculum is a strong band, an 
inch or more in width from above downwards, situated 
immediately above the ankle joint. Its ends are firmly 
attached to the anterior borders of the tibia and the fibula. 
The long extensors, the peroneus tertius and the anterior 
tibial vessels and nerve pass behind it ; but its medial part 
splits to enclose the tendon of the tibialis anterior and its 
synovial sheath, forming a kind of sling for that tendon. To 
make certain of these points, divide the fibular attachment 
of the retinaculum, and pull it towards the tibial side. 

The inferior extensor retinaculum is the more important 
of the two. It is shaped like the letter Y placed on its side, 
and lies across the dorsum of the foot close to the ankle joint. 
The stem of the Y is the lateral part of the ligament. It is 
firmly attached to the anterior part of the upper surface of 
the calcaneus. Its deep surface gives partial origin to the 
extensor digitorum brevis, and is connected with the strong, 
interosseous ligament that binds the calcaneus and the talus 
together. Traced medially, the stem divides into two diverg- 
ing bands. The upper band inclines upwards to be attached 
to the anterior margin of the medial malleolus. The lower 
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band passes to the medial side of the foot, and, blending with 
the deep fascia there, becomes indistinct, but may be traced 
into the deep fascia of the sole of the foot. 

The deep surface of the retinaculum is adherent to the 
tarsal bones and ligaments, except where the dorsalis pedis 
vessels and anterior tibial nerve pass under cover of it ; but 
in three places it is split into two layers for the passage of 
tendons and their synovial sheaths : — (i) in the medial part 
of the stem, for the extensor digitorum longus and the 
peroneus tertius ; (2) in both arms of the Y, for the extensor 
hallucis longus ; and (3) more medially in both arms, for the 
tibialis anterior ; the layer that overlies the tibialis anterior is 
sometimes very thin. 


Lateral Side of Leg 

Before the lateral osteo-fascial compartment of the leg is 
opened up, note the course of the tendons of the peroneus 
longus and brevis and examine their retinacula and their 
synovial sheath. 

The jperoneal tendons descend behind the lateral malle- 
olus — ^the longus lying superficial to the brevis — and are bound 
down by the thickened portion of the deep fascia called the 
superior peroneal retinaculum. They then curve forwards, 
below the malleolus, over the lateral surface of the calcaneus 
and are held in contact with it by the inferior peroneal retin- 
aculum. The peroneus brevis passes to its insertion into the 
base of the fifth metatarsal bone. The peroneus longus runs 
forwards below the brevis and is separated from the brevis by 
the peroneal trochlea of the calcaneus ; and it disappears 
into the sole behind the base of the metatarsal bone. 

The synovial sheath begins about two inches above the 
tip of the lateral malleolus, and is at first a single sheath that 
envelops both tendons ; but on the lateral surface of the cal- 
caneus it divides into two sheaths. The sheath of the 
peroneus brevis envelops it almost to its insertion. The 
sheath of the longus follows it across the sole to its insertion, 
but is often interrupted at the lateral side of the foot. 

Dissection , — Identify the upper margin of the superior 
retinaculum. Remove the deep fascia immediately above it 
very carefully, and expose the nifncwial stheaih. Pinch up the 
sheath and either inflate it or inject it in the way described on 
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p. 289. If that fails, expose the peroneal tendons between the 
two retinacula, and examine the extent and subdivisions of the 
sheath with a blunt probe. Then, clean the retinacula^ and 
define their borders and connexions. 

Peroneal Retinacula. — These bands are the thickened 
portions of the deep fascia that prevent displacement of the 
peroneal tendons. They are not so sharply marked off from 
the adjacent fascia as the extensor retinacula are, and require 
more careful dissection for their definition. 


Peroneus 

brevis- 



Tendo calcr.rc":; -- 


Inf. peroneal 
retinaculum 


Abductor digiti minimi 

Peroneus bre\'is 


Extensor digitorum brevis ! —t.”— 

Peroneus tertius 


Fig. 149. — Dissection showing Synovial Sheaths of Tendons of Foot. 


The superior peroneal retinaculum bridges over the per- 
oneal tendons as" they lie on the back of the lateral malleolus. 
It is attached to the back of The lateral malleolus and to the 
_ lateral surface of the calcaneus ; ^ and it is connected also 
with the layer of fascia that lies deeply in the back of the leg. 
It is lined with the common synovial sheath of the peronei. 

The inferior peroneal retinaculum lies across the peroneal 
tendons when they reach the lateral surface of the cal- 
caneus. Superiorly, it is attached to the anterior part of 
the upper surface of the calcaneus, and is continuous there 
with the stem of the inferior extensor retinaculum. Inferiorly, 
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it is attached to the lateral surface of the calcaneus below the 
peroneal tendons. It sends in a septum which is attached to 
the calcaneus between the tendons ; each tendon, therefore, 
lies in a separate tunnel, which is lined with the branch of 
the s)rnovial sheath that envelops the tendon. 

Dissection * — Open up the lateral compartment of the leg to 
display its contents. Divide the deep fascia over the peroneal 
muscles by a longitudinal incision, and turn the flaps aside 
imtil their continuity with the intermuscular septa is demon- 
strated, but do not injure the peroneal retinacula. 

Next, separate the two peroneal muscles from each other ; 
clean them, and secure their nerves of supply. Then, cut through 
the upper part of the peroneus longus in order to find the terminal 
part of the lateral popliteal nerve ; trace its recurrent genicular 
branch upwards, and the musculo-cutaneous nerve downwards. 

Peroneal Muscles. — The peroneus longus and brevis 
are separated from the extensors by the anterior intermuscular 
septum and from the muscles of the calf by the posterior 
septum. The peroneus longus reaches up to the head of the 
fibula ; the peroneus brevis is in front of the longus, but 
reaches up only to the junction of middle and upper thirds 
of the fibula. They arise partly from the fibula, but most of 
their fibres spring from the intermuscular septa and the deep 
fascia that covers them. They are evertors of the foot, and, 
to some extent, plantar-flexors ; and they are supplied by the 
musculo- cutaneous nerve. 

.Peroneus Longus.— The peroneus longus muscle arises 
from the 'upper Iwo-thirds of the lateral surface of the fibula. 
Its tendon begins a short distance above the ankle, descends 
behind the lateral malleolus, and curves forwards below 
it; the tendon then runs over the lateral surface of the 
calcaneus to the lateral border of the foot behind the base of 
the fifth metatarsal bone, where it ' enters the groove on the 
plantar surface of the cuboid bone ; in that groove, it rims 
obliquely across the sole of the foot to be inserted into the base 
^f the first metatarsal bone and into the adjoining part of the 
niedial cuneiform bone. Its position in the sole will be 
examined later. 

Peroneus Brevis. — This muscle arises from the lower 
two-thirds of the lateral surface of the shaft of the fibula, over- 
lapping the peroneus longus in the middle third. Its tendon 
descends over the back of the lateral malleolus, under cover 
of the peroneus longus^ and then turns forwards, on the 
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lateral surface of the calcaneus, above the longus, to gain 
insertion into the tuberosity on the base of the fifth meta-_ . 
tarsal bone. Occasionally, it sends forwards a slender slip 
to join the extensor tendon of the little toe. 

The peroneus tertius (p. 294), which acts with the other peroneal 
muscles in eversion of the foot, is a separated slip of the extensor 
digitorum longus and is supplied by the anterior tibial nerve. 

Terminal Branches of Lateral Popliteal (Common 
Peroneal) Nerve. — The lateral popliteal nerve has been 
traced as far as the neck of the fibula. At that point it dis- 
appears by passing forwards between the peroneus longus 
muscle and the bone. As it lies between them, it gives off a 
small recurrent genicular branch to the knee joint, and then 
divides into the anterior tibial {deep peroneal) and musculo- 
cutaneous {superficial peroneal) nerves. 

The recurrent branch pierces the extensor digitorum longus, 
and then accompanies the anterior tibial recurrent artery 
through the upper part of the tibialis anterior (which it 
supplies) to reach the capsule of the knee joint ; it gives a 
branch also to the superior tibio-fibular joint. 

The anterior tibial nerve pierces the extensor digitorum 
longus to reach the anterior compartment of the leg, where 
it has already been dissected. 

Musculo-Cutaneous (Superficial Peroneal) Nerve 

(L. 4, 5, S. i). — The musculo-cutaneous nerve descends in the 
substance of the peroneus longus till it reaches the peroneus 
brevis, and, for a short distance, lies between these two 
muscles ; it then passes obliquely over the anterior border of 
the brevis and descends, under cover of the deep fascia, in the 
groove between the peroneus brevis and the extensor digitorum 
longus. In the distal third of the leg, it pierces the deep 
fascia, and divides into a medial and a lateral branch, which 
descend into the foot (p. 286). 

As it traverses the peroneus longus, it gives off branches 
to both longus and brevis. Its two terminal branches supply 
the skin of the lower part of the front of the leg, nearly the 
whole of the dorsum of the foot, and most of the toes. 

Medial Side of Leg 

This region corresponds to the medial surface of the tibia, 
most of which is covered only with the skin and the superficial 
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fascia, for the deep fascia blends with the periosteum at the 
borders of the bone — except in the upper part, where a. thin 
layer of deep fascia covers the expanded tendons that overlie 
the bone, namely, sartorius, gracilis and semitendinosus. 

Dissection* — The distal parts of the great saphenous vein and 
the saphenous nerve have already been cleaned. Now, trace 
them to the knee. Clean the tendons of sartorius, gracilis and 
semitendinosus, examine their attachments and throw them 
forwards; examine the hursce between them and under cover of 
them. The deeper bursa overlies the medial ligament of the knee; 
and, as the bursa has probably been opened, the surface of the 
ligament is smooth and glistening. Clean the ligament from end 
to end; define its borders; and clean the articular vessels and 
nerve that pass under cover of it. 

The great saphenous vein and the saphenous nerve will be 
studied later (pp. 304, 305). The insertions of the sartorius^ 
gracilis and semitendinosus and their hursce have been 
described already (p. 260). 

The medial ligament of the knee is under cover of the 
sartorius, gracilis and semitendinosus, and separated from 
them by a bursa. The tendon of the semimembranosus ^ at 
its insertion into the tibial condyle, is partly under cover of 
the ligament, which is described with the knee joint (p. 350). 


Back of Leg 

This is an extensive dissection that includes the superficial 
muscles of the calf, inserted into the bone of the heel by the 
tendo calcaneus, and the deep flexor muscles whose tendons 
pass into the sole of the foot on the medial side of the ankle 
with the posterior tibial nerve and vessels. 

Dissection, — Lay the limb on its anterior surface. Make the 
muscles of the calf tense by dorsi-flexing the foot, and keep it in 
that position by chains and hooks fastened to the toes and to the 
under surface of the table. 

Reflexion of Skin. — The skin has already been reflected from 
the front as far as the medial and lateral borders of the leg and 
foot. Now, make a transverse incision across the distal part of 
the heel and carry the extremities of the incision forwards along 
the medial and lateral borders of the foot ; then, remove the 
skin from the whole of the back of the leg, avoiding injury to 
the superficial veins and nerves. 

Superficial Fascia. — The superficial fascia of the back 
of the leg presents no special or peculiar features ; but it 
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contains parts of the two saphenous veins and a number of 
cutaneous nerves. 

Dissection , — Complete the cleaning of the great saphenous 
vein and the saphenous nerve on the medial side of the knee, if 
that has not been done already. 

Trace the posterior branch of the medial cutaneous nerve of the 
thigh downwards over the medial part of the calf (Fig. 150); and 
the posterior cutaneous nerve of the thigh downwards over the 
mid^e of the calf. 

The upper part of the small saphenous vein has been found in 
the popliteal fossa, and its lower part on the lateral border of the 
foot ; now, clean the intervening part. 

Find the sural nerve again where it lies alongside the lower 
part of the small saphenous vein. Follow it upwards to the 
point where it pierces the deep fascia ; then, trace it upwards 
to its origin from the medial popliteal nerve, incising the deep 
fascia to expose it. Two or three inches above the heel it is 
joined by the sural communicating nerve. Follow that nerve 
upwards to the point where it pierces the deep fascia, and then 
onwards to its origin from the lateral popliteal nerve. 

Look for the medial calcanean nerves in the fascia at the medial 
side of the heel. They are small and difficult to find. The small 
arteries, if injected, are guides to them. 

At this stage the dissector should revise the saphenous 
veins and the cutaneous nerves which have been seen in 
previous dissections, but are now, for the first time, displayed 
from beginning to end (Figs. 104, 150-154). 

-Great Saphenous Vein. — This is the longest vein in the 

body. It begins at the medial border of the foot by the union 
of the dorsal venous arch with the medial digital vein of the 
big toe. It ascends in front of the medial malleolus, passes 
obliquely upwards and backwards across the medial surface 
of the distal third of the tibia, and then vertically upwards, 
along the medial border of the tibia, to the posterior part of 
the medial side of the knee. Thence, it passes obliquely up- 
wards, forwards and laterally, through the superficial fascia of 
the front of the thigh, to the saphenous opening, where it 
pierces the cribriform fascia and the femoral sheath and 
terminates in the femoral vein (Figs. 10 1, 104, 109). 

In addition to the veins of origin and the three veins 
which it receives just before it pierces the cribriform fascia, 
it receives, during its course, numerous unnamed tributaries. 
Further, it forms numerous communications with the deep 
veins of the limb by means of anastomosing chaimels which 
pierce the deep fascia. 

The great saphenous vein contains a number of valves ; 
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Semitendinosus 
Semimembranosus 
Communicating vein 

Sural nerve 

Lateral head of gastrocnemius 
Small saphenous vein. 
Sural communicating nerve _ 


Posterior tibial nerve 

Tendo calcaneus 
Sural nerve 
Communicating arteryr 
Flexor hallucis longus, 

Lateral plantar nerve. 

Medial calcanean nerve, 

Calcanean branch of lateral plantar 
artery’ 



“mk'tV'A Posterior branch of medial cutaneous 

; nerve of the thigh 

-Vastus medialis 
Gracilis 

Patellar branch of saphenous ner'c 
Sartorius 


- Saphenous nerve 


Great saphenous vein 


- Medial head of gastrocnemius 


Posterior tibial artery 

Tibialis posterior (tendon) 

-Flexor cligitorum longus (tendon) 
Flexor retinaculum 


Medial plantar nerve 
■Abductor hallucis 


Fig. 150. — Superficial Dissection of Leg viewed from back and medial side, 
showing Veins and Nerves. 

Note the numerous anastomoses between the Great and the Small 
Saphenous Veins. 
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Fig. 1 51. — Superficial Dissection of Leg viewed from back and 
lateral side, showing Veins and Nerves. 

In the specimen there were numerous large anastomosing channels between 
the Small and the Great Saphenous Veins. 
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they partially divide the long column of blood into a series 
of segments, and so diminish the pressure on the walls of 
the more distal parts of the vein. But the superficial veins 
of the leg are often varicose ; and in that condition the valves 
are incompetent. 

Small Saphenous Vein. — The small saphenous vein is 
formed, in the lateral border of the foot, by the union of the 
lateral dorsal digital vein of the little toe with the lateral end of 
the dorsal venous arch. From its point of commencement, it 
runs backwards below the lateral malleolus, and then upwards 
behind it into the leg. There, it ascends a little lateral to the 
tendo calcaneus at first, and then along the middle line of 
the calf to the lower part of the popliteal region, where it 
pierces the popliteal fascia and terminates in the popliteal vein. 

The small saphenous vein receives tributaries from the 
lateral border of the foot, the heel and the back of the leg. 

The two saphenous veins are connected together by a 
fairly large vein which springs from the small saphenous 
vein immediately before it pierces the deep fascia, and 
terminates in the great saphenous vein above the middle of 
the thigh. This vein sometimes forms the direct continua- 
tion of the small saphenous vein ; and the small saphenous 
has then either only a very small connexion with the popliteal 
vein, or no connexion widi it at all. 

Saphenous Nerve, — The saphenous nerve (L. 3, 4) is 
the longest branch of the femoral nerve. It arises about an 
inch below the inguinal ligament, and descends, in the 
femoral triangle, along the lateral border of the femoral 
artery; it accompanies the artery through the adductor 
canal, leaves the canal by passing behind the lower edge of 
its fibrous roof, and then lies directly under cover of the 
sartorius. It escapes from under cover of the sartorius 
at the posterior border of the muscle — between the sartorius 
and the tendon of the gracilis — a little above the knee. It 
then descends along the posterior part of the medial side of 
the knee, where it pierces the deep fascia and enters the leg. 
In the leg, it accompanies the great saphenous vein first 
along the medial border of the tibia, and then obliquely 
forwards across the distal third of the tibia. It enters the 
foot by passing downwards in front of the medial malleolus 
— stiU in company with the vein — and it ends in the skin at 
the middle of the medial border of the foot. After it leaves 
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the adductor canal, and before it emerges between the 

sartorius and gracilis, it 
gives off an infrapatellar 
branch (Fig. 104, p. 202), 
which pierces the sar- 
torius on its way to the 
patellar plexus. Beyond 
the knee, its branches 
are distributed to the 
skin of the medial side 
of the leg and foot. 

Sural Nerve. — This 
nerve (S. i, 2) arises in the 
popliteal fossa from the 
medial popliteal nerve, 
descends in the groove 
between the two heads 
of the gastrocnemius, 
pierces the deep fascia 
of the leg about midway 
between the knee and the 
ankle, and accompanies 
the small saphenous vein 
into the foot — descending 
to the back of the lateral 
malleolus, and then for- 
wards along the lateral 
border of the foot and 
onwards to the end of 
the little toe. 

Shortly after it pierces 
the deep fascia, it is joined 
by the sural communicat- 
ing nerve; on the side of 
the foot it gives a com- 
municating twig to the 
branch of the musculo- 
cutaneous nerve destined 

Fig. 152. — Cutaneous Nerves on Back of ^ ^ ^ ^ ^ 

Lower Limb. See also Fig. 104, p. 202, ^he contiguous Sides 

of the fourth and fifth 
toes. It supplies the skin of the lower, lateral part of 
the back of the leg, the lateral border of the foot and 
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posterior cutaneous^ 
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adjoining part of the dorsum, and the lateral side of the 
little toe. 

Sural Communicating Nerve (L. 5, S. i, 2).~This nerve arises in 
the popKteal fossa from the lateral popliteal nerve, frequently in common 
with the lateral cutaneous nerve of the calf (p. 255). It crosses superficial 
to the lateral head of the gastrocnemius, where, as a rule, it pierces the 
deep fascia ,* it then passes downwards and medially to the upper end 
of the lateral border of the tendo calcaneus, where it joins the sural 
nerve. It supplies the skin of the proximal two-thirds of the back of 
the leg. 

Medial Cutaneous Nerve of Thigh (L. 2, 3). — The origin and 
distribution of this nerve, a branch of the femoral, have been described 
on pp. 202, 220. Its posterior branch pierces the deep fascia a little 
above the knee, behind the sartorius and the great saphenous vein, and 
descends to supply the skin of the upper part of the medial side of the 
leg. 

The posterior cutaneous nerve of the thigh, and the lateral cutaneous 
nerve of the calf have been suflSciently described already (see pp. 255, 
258, 286). 

Lymph- Vessels and L^ph-Nodes of Lower Limb. — In an 
ordinary dissecting-room subject, it is impossible to display the l5miph- 
vessels of the limb in a satisfactory manner. The dissectors wiU have 
seen the inguinal lymph-nodes, and may have found one or two of the 
popliteal group, but they will not have been able to trace the lymph - 
vessels except for a short distance from the nodes in the groin. They 
should, however, at this point, study the general arrangement of the 
l5rmph-nodes and lymph-vessels of the limb, noting, as in the case of the 
Upper Limb, their general relation to the pattern of the main veins. 

As in other parts of the body, there are superficial and deep groups of 
both nodes and vessels. 

The superficial lymph-nodes are the superficial inguinal nodes, 
and they are in two groups — ^upper and lower (p. 196). 

The deep lymph-nodes are related to the main blood-vessels. They 
are : — The deep inguinal nodes (p. 213), the popliteal nodes (p. 251), 
and a single anterior tibial node which lies close to the anterior tibial 
artery in the upper part of the front of the leg. 

The deep lymph-vessels are much less numerous than the super- 
ficial vessels, though they drain all the structures that lie deep to the deep 
fascia. They run along the principal blood-vessels, and most of them 
end in the deep inguinal nodes — ^the exception being those from the 
deep parts of the gluteal region and upper part of back of thigh, which 
accompany the gluteal vessels into the pelvis and end in the internal 
iliac nodes. Those from the leg are interrupted in the popliteal nodes; 
and the anterior tibial node is placed in the path of those that run along 
the anterior tibial vessels. 

The superficial lymph-vessels collect the Ijrmph from the skin 
and the subcutaneous tissues. They all ultimately reach the deep in- 
guinal l3mph-nodes ; and their paths are determined by their tendency 
to converge upon two main streams. Thus : far more of the vessels of 
the foot ascend in front of the ankle than behind it, and most of them— 
and many others from the leg and thigh — converge upon the great 
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Front of Lower Limb. front of the thigh, the back 
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gluteal region converge upon the upper group of superficial inguinal 
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Fig. 153. — Superficial Taymph- Vessels of 
Front of Lower Limb, 
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part of the anterior wall of the abdomen. The efferents from these 
nodes pass to the deep in- 


It follows from what has 

been said that, with the excep- Vis. ° ^ region 

tion of the lymph from the 
deep parts of the gluteal region I 

and back of thigh, all the lymph \ Vessels from 
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.nodes at the bifurcation of the brachia artery plus the superficial cubital 
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Fig. 154. — Superficial Lymph -Vessels 
of Back of Lower Limb. 
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therefore, to those of the upper limb that pierce the deep fascia with the 
basilic vein. 

Dissection , — Remove the remains of the superficial fascia 

from the back of the leg, and clean the deep fascia. 

Deep Fascia. — In the proximal part of the calf, the deep 
fascia is thin and transparent ; it thickens considerably as the 
heel is approached. On the lateral side of the ankle, it is 
thickened to iorm'Cixt superior peroneal retinaculum (p. 300). 
On the medial side, it is greatly strengthened to form a broad 
band which bridges across the interval between the calcaneus 
and the medial malleolus, and is called the flexor retinaculum 
because it straps down the tendons of the long flexors of the 
toes and the tibialis posterior and retains them in place as 
they pass from the back of the leg into the foot. 

The deep fascia is continuous proximally with the popliteal 
fascia. On the medial side, it is attached to the medial border 
of the tibia, where it blends with the periosteum, and on the 
lateral side it joins the posterior intermuscular septum, by 
which it is attached to the posterior border of the fibula (Figs. 
1 41, 146). Thus, the deep fascia forms the posterior boundary 
of the posterior osteo-fascial compartment of the leg. 

Posterior Osteo-Fascial Compartment of Leg. — This 
great compartment is \iO\mAoA posteriorly and at the sides by 
the investing deep fascia, and anteriorly by the tibia, the inter- 
osseous membrane, the fibula and the posterior intermuscular 
septum (Fig. 141, p. 288). Two strong fascial septa stretch 
across the compartment and divide it into three sections. 

The first septum is a fairly thick fascial membrane that 
extends across from the medial border of the tibia to the 
posterior border of the fibula ; it covers the long flexors of 
the toes and the posterior tibial vessels and separates them 
from the superficial muscles of the calf (Fig. 146). 

Inferiorly^ where it has important connexions, it underlies 
the tendo calcaneus ; on the lateral side, it helps the investing 
fascia to form the superior peroneal retinaculum ; and, on the 
medial side, it is continued into the flexor retinaculum and 
constitutes the greater part of its thickness. 

Superiorly^ it is attached to the soleal line of the tibia and 
to the back of the fibula below the origin of the soleus muscle. 
Between those attachments, it is continuous, in front of the 
popliteal vessels, with the fascia of the popliteus muscle ; and 
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it is thickened behind them to form a fibro-tendinous arch 
which gives partial origin to the soleus muscle. 

The second septum covers the tibialis posterior. It is attached, 
medially, to the proximal part of the soleal line of the tibia and to the 
vertical ridge on the posterior surface of the tibia, and, laterally, to the 
medial crest of the fibula. Above, it blends with the interosseous mem- 
brane ; inferiorly, it fuses with the deep surface of the first septum in the 
distal part of the leg. 

The dissector will now proceed to expose the contents of 
the three sections of the posterior osteo-fascial compartment. 

Dissection. — First, clean the flexor retinaculum carefully, 
and secure the medial calcanean arteries and nervesy which pierce 
it. Note that it is continuous proximally with the deep fascia of 
the back of the leg, and that distally it gives attachment to a 
muscle called the abductor hallucis. Then, make a longitudinal 
incision through the deep fascia, down the middle of the back 
of the leg, from the popliteal region to the calcaneus. Turn 
the two flaps to the sides, detaching their distal parts from 
the retinacula. 

Neict, clean the gastrocnemius and the tendo calcaneus ; and 
remove the pad of fat that separates the tendon from the first 
fascial septum. 

If the medial head of the gastrocnemius was not divided 
when the popliteal fossa was fissected, divide it now at the 
level of the knee joint, and turn it laterally ; then, clean the 
lower muscular branches of the popliteal artery and the nerves 
which supply the gastrocnemius, noting the large size of the 
arteries that enter with them.. 

Raise the proximal part of the , divided head, and note the 
bursa which intervenes between it- and the semimembranosus. 

Next, follow the nerve to the soleus, which was found when 
the popliteal fossa was dissected (see p. 253). Lastly, clean the 
plantaris, and follow its slender tendon to its insertion. 

Superficial Muscles. — The superficial muscles of the 
calf of the leg are three in number, viz., the gastrocnemius, 
the plantaris and the soleus. The gastrocnemius is the most 
superficial ; the soleus is deepest ; and the tendon of the 
plantaris runs downwards and medially between them. The 
tendons of the gastrocnemius and soleus unite to form the 
tendo calcaneus. 

Gastrocnemius. — The gastrocnemius is a strong muscle. 
It arises from the distal end of the femur by two heads, 
already seen bounding the distal part of the popliteal fossa. 
The lateral head springs from an impression on the lateral 
surface of the later^ condyle of the femur. The medial head 
takes origin from a rough, raised area on the popliteal surface 
of the femur above the medial condyle. 

Each head arises from the bone mainly by a tendon which 
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spreads out over its superficial surface and gives origin to the 
short fibres of the muscle-belly. The two fleshy bellies thus 
swell out as they descend, and near the middle of the leg 
they end in a thin, aponeurotic tendon, which runs up on the 
deep surface of each. They do not blend with each other, 
but are separated by a furrow in which the sural nerve and 
the small saphenous vein lie. The medial belly is slightly 
larger and extends a little lower than the lateral belly (Figs. 


Anterior cruciate ligament 


Plantaris 

Lateral head of 
gastrocnemius 


Lateral ligament 

of knee ^ j 



Adductor magnus 


Posterior cruciate ligament 


Medial head of 
gastrocnemius 


Medial ligament 
of knee 


Fig. 155. — Distal part of Back of Femur, with Attachments of 
Mtiscles njapped out. 


150, 1 51) — a feature that is sometimes conspicuous in the well- 
developed calf of a living limb. 

The medial head is separated from the back of the cap- 
sule of the knee joint by a bursa which may communicate 
with the cavity of the joint and with the semimembranosus 
bursa. The lateral head often contains a small sesamoid 
bone (the “fabella^') opposite the lateral condyle (Fig. 
172) ; and occasionally it is separated by a bursa from 
the capsule of the knee joint. The common tendon of 
the two heads joins the tendon of the soleus to form the 
tendo calcaneus a short distance below the middle of the leg. 

The gastrocnemius is supplied by the ^nedial popliteal 
nerve^ each head having a well-marked neuro-vascular hilum 
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(p. 12). With the soleus, it is a powerful plantar flexor of 
the foot that comes into action in maintaining the standing 
position and in providing the necessary impetus for walking. 
The origins from the femur imply that it may act also as a 
flexor of the knee, and it does so act to assist the hamstrings 
against resistance ; but the two actions cannot be carried out 
efficiently at the same time. The action at the knee joint is 
important after supracondylar fracture of the femur; the 
gastrocnemius rotates the broken fragment backwards, and 
treatment is therefore carried out with the knee bent to relax 
the muscle. 

Plantaris. — The plantaris has a small, fleshy belly — not 
more than three or four inches long. It lies along the medial 
side of the lateral head of the gastrocnemius and partly under 
cover of it. It arises from the popliteal surface of the femur 
immediately above the lateral condyle. It ends in a slender 
tendon which is remarkable for its great length. The tendon 
proceeds downwards and medially, between the gastro- 
cnemius and soleus, and then runs along the medial side of the 
tendo calcaneus to gain insertion into the calcaneus. It is 
frequently closely connected with the tendo calcaneus, and 
sometimes becomes blended with it, or with the fascia of the 
leg. 

The plantaris is supplied by a branch from the medial 
popliteal nerve. It is associated in its action with the gastro- 
cnemius ; and its chief importance is that its tendon is some- 
times ruptured during violent exercise. Like the palmaris 
longus in the forearm, the muscle is occasionally absent. 

Dissection . — Divide the lateral head of the gastrocnemius at 
the level of the knee joint. Turn the proximal part upwards, and 
examine it to see if it contains a sesamoid bone ; then, look for a 
bursa which is occasionally present between it and the capsule 
of the knee joint. Turn the distal part downwards and note 
the manner in which the two heads join their common apo- 
neurotic tendon, and the union of that tendon with the tendon 
of the soleus. 

Now, clean the posterior surface of the soleus, and define its 
origin. Note that some of its fibres pass directly to the deep 
surface of the tendo calcaneus. 

Soleus. — The soleus is a flat, thick and powerful muscle 
which arises from both bones of the leg, and also from a 
strong fibro-tendinous arch across the lowest part of the 
popliteal vessels. Its fihular origin is from the back of the 
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head and the upper third of the posterior surface of the shaft ; 
by its tihial origin it is attached to the soleal line and the 
middle third of the medial border of the tibia (Fig. 157). The 
soleus ends in a strong, stout tendon which joins with the 
tendon of the gastrocnemius to form the tendo calcaneus. 
Branches enter the soleus on its superficial surface at its upper 
end from the medial popliteal nerve ^ and on its deep surface 
from posterior tibial nerve. With the gastrocnemius it is 
a plantar-flexor of the foot, coming into action in standing 
and walking. 

Tendo Calcaneus.^ — This is the most powerful tendon 
in the body. It narrows as it descends, but near the heel it 
again expands slightly to be inserted into the middle portion 
of the posterior surface of the calcaneus. The fleshy fibres 
of the soleus are continued downwards on its deep surface 
almost to the heel. A small bursa separates the tendon from 
the upper part of the posterior surface of the calcaneus. 

Dissection . — Separate the soleus muscle from the tibia and 
the fibro-tendinous arch over the vessels. Turn it laterally ; 
sever the arteries which enter it, but preserve its nerves. 

The first fascial septum is now fully exposed. Note its con- 
nexions (see p. 310). Separate it from the flexor and peroneal 
retinacula ; then, divide it longitudinally along the middle line 
of the leg, and turn the two pieces to the sides. 

The middle section of the back of the leg is now opened up, 
and its contents are exposed — the vessels and the nerve being 
embedded in some loose areolar tissue. The muscle on the 
medial side is the flexor digitorum longus and the lateral 
muscle is the flexor hallucis longus. In the distal part of the 
leg, the tendon of the tibialis posterior will be seen emerging 
from imder cover of the tendon of the flexor digitorum. 

Dissection . — Clean the posterior tibial nerve and secure its 
muscular branches ; they arise as a rule in the upper part of 
the leg. Next, clean the terminal part of the popliteal artery 
and the first part of the anterior tibial artery and its branches ; 
then the posterior tibial vessels and their branches and tributaries. 
The peroneal artery arises from the posterior tibial about one inch 
below the commencement of the parent trunk. It soon disappears 
under cover of the flexor hallucis longus ; do not trace it farther 
at present. 

^ The old name for this tendon — tendo Achillis — and the proverbial 
expression, “Achilles’ heel”, recall the Greek legend of the invulnerability 
of the hero except in the heel by which his mother held him when she 
dipped him, as an infant, in the river Styx. 
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Clean the flexors of the toes. Then, separate the two 
muscles and push the flexor hallucis longus laterally, separating 
its deep surface from the second fascial septum and from the 
distal part of the interosseous membrane. As the fibula is 
approached, the peroneal artery will be found descending between 
the flexor hallucis longus and the second fascial septum. Trace 
the artery downwards. Immediately above the inferior tibio- 
fibular joint, it gives off its perforaiing branch. Now, pull the 
distal part of the flexor hallucis longus medially and follow the 
peroneal artery to the lateral side of the calcaneus. In order 
to expose its terminal branches, divide the peroneal retinacula, 
and, if necessary, displace the peroneal tendons. 

Posterior Tibial Nerve. — This nerve is the continuation 

of the medial popliteal (tibial) nerve. It begins at the lower 
border of the popliteus, and descends through the back of the 
leg, imder cover of the first fascial septum, to end about mid- 
way between the calcaneus and the medial malleolus, under 
cover of the flexor retinaculum, by dividing into the lateral 
and medial plantar nerves. 

Relations. — From above downwards, it rests on the fascia 
of the tibialis posterior, the flexor digitorum longus, the lower 
end of the tibia and the back of the ankle joint. In its upper 
two-thirds, it is situated deeply, being covered by the super- 
ficial muscles of the calf. In its distal part, where it lies about 
midway between the tendo calcaneus and the medial border 
of the tibia, it is near the surface, being separated from the 
superficial fascia merely by the investing layer of the deep 
fascia and by the first fascial septum ; and at its termination 
it is under cover of the fiexor retinaculum. 

The posterior tibial vessels are at first on its lateral side ; 
but they soon cross in front of the nerve, and thereafter lie 
along its medial side. 

Branches. — These are muscular, cutaneous and articular. 
The muscular branches arise in the upper part of the leg. 
They supply the tibialis posterior, flexor hallucis longus, flexor 
digitorum longus and the deeper part of the soleus. 

The cutaneous branches spring from the lowest part of the 
nerve. They are the medial calcanean nerves (S. i), which 
pierce the flexor retinaculum and supply the skin of the 
posterior and lower surfaces of the heel. 

The articular branches are small twigs that arise from the 
lowest part of the nerve and supply the posterior part of the 
capsule of the ankle joint. 

Termination of Popliteal Artery. — The terminal part 
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of the popliteal artery, which was concealed by the upper 
border of the soleus, is now fully exposed. It ends at the distal 
border of the popliteus, where it divides into two branches — 
the anterior and posterior tibial arteries. At the same point, 
the vencB comitantes of those arteries join together to form the 
popliteal vein. 

Anterior Tibial Artery. — Only a small part of this artery is 
foimd in this region, for it passes forwards almost at once 
through the interosseous membrane to the front of the leg. 
While in the back of the leg it gives off only one small named 
branch — the posterior recurrent — ^which runs upwards under 
cover of the popliteus muscle to the back of the knee joint. 

Posterior Tibial Artery. — This is the larger of the two 
terminal branches of the popliteal trunk, as it carries the main 
blood-supply to the foot. It takes origin at the distal border 
of the popliteus muscle, and passes downwards and slightly 
medially in company with the posterior tibial nerve to the 
hollow between the medial malleolus and the calcaneus, 
where it ends, under cover of the flexor retinaculum, by 
dividing into the lateral and medial plantar arteries. 

It is closely accompanied by two vence comitantes j which 
are connected with each other by small veins that cross in 
front of the artery and behind it ; and it has the same general 
relations as the nerve. 

Branches , — Numerous branches — both large and small — 
arise from the posterior tibial artery. 

The circumflex flbular artery, which may arise from the anterior 
tibial, runs laterally round the neck of the fibula to supply muscles and 
skin. 

A nutrient artery springs from the posterior tibial close to its origin 
and enters the nutrient foramen of the tibia. It is remarkable on account 
of its large size. 

The muscular branches supply the deep muscles and the soleus, and 
cutaneous branches are given to the skin on the medial side of the leg. 

A communicating branch arises about an inch above the calcaneus, 
and passes laterally, either in front of the flexor haUucis longus or 
behind it, to join the peroneal artery (Figs. 150, 15 1, 156). 

Medial calcanean branches pierce the flexor retinaculum, and ac- 
company the nerves of the same name. 

Peroneal Artery.— This is the largest branch of the 
posterior tibial. It arises about an inch below the com- 
mencement of the parent trunk, and at first runs obliquely 
downwards and laterally, under cover of the soleus, to reach 
the fibula, and then de.scend.s along the fibula, deep to the 
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flexor hallucis longus. 
it emerges from 
under cover of 
the flexor hallucis 
longus, passes 
behind the in- i 

feriortibio-fibular 
joint and the 
ankle joint, med- 
ial to the per- 
oneal tendons, w\ 

and breaks up I 

into a number of ' 

lateral calcanean 
branches. 

Branches. — In 
addition to the ter- 
minal branches, 
there are: (i) mus- 
cular branches ; (2) 
a nutrient branch to 
the fibula ; and (3) a 
perforating branch, 
which pierces the 
interosseous mem- 
brane near the in- 
ferior tibio - fibular 
joint, and descends 
over the lower part 
of the fibula into the 
dorsum of the foot. 

The peroneal ar- 
tery is sometimes as 
large as the con- 
tinuation of its 
parent trunk. Its 
communication with 
the posterior tibia! 
artery may then be 
large, or its perforat- 
ing branch may par- 
ti^y or entirely re- 
place the dorsalis 
pedis artery. 

. Deep Mus- 
cles. — T he mus- 
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Fig. 156. — Deep Dissection of Back of Leg. 


cles found in the deep dissection of the back of the leg 
are the popliteus and the three deep muscles of the calf 
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— the tibialis posterior and 
The fleshy part of the 



hallucis longus 


the two long flexors of the toes. 
popliteus will be seen l3dng on 
the back of the tibia above 
the soleal line, but its tendon 
of origin is inside the knee and 
cannot be seen till the joint is 
dissected. The flexor hallucis 
longus lies on the back of the 
fibula, and its tendon will be 
noticed grooving the posterior 
surface of the talus as it passes 
downwards and forwards to 
gain the sole of the foot. The 
flexor digi/orum longus lies 
on the tibia. The tibialis pos- 
terior rests on the interosseous 
membrane ; it is between 
the fleshy bellies of the two 
flexors but in a deeper plane. 

Popliteus.— The popliteus 
muscle arises by a stout, round 
tendon, within the capsule 
of the knee joint, from the 
anterior part of the popliteal 
groove of the femur. The 
tendon pierces the posterior 
part of the capsule of the 
knee joint, and the fleshy 
fibres which arise from the 
tendon are directed medially 
and downwards, and spread 
out to obtain insertion into 
the posterior surface of the 
tibia above the soleal line, 
and also into the fascia which 
covers the muscle. 

Its nerve has already been 
seen to arise from the fnpdial 
popliteal nerve. It can now 
be seen hooking round the 


Fig. 157. — Back of Bones of Leg 
with Attachments of Muscles 
mapped out. 


distal margin of the muscle 
to reach the anterior surface. 
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The popliteus is a flexor of the knee and a medial rotator 
of the leg at the beginning of the movement of flexion. 

The flexors of the toes and the posterior tibial muscle arise 
from the fascial septa and the interosseous membrane, as well 
as from the bones of the leg. 

Flexor Hallucis Longus.—The long flexor of the big 
toe arises chiefly from the posterior surface of the fibula, below 
the origin of the soleus. 'Kftev passing behind the ankle joint, 
its tendon occupies a deep groove on the posterior surface of 
the talus ; it then turns forwards under cover of the flexor 
retinaculum to gain the sole of the foot, where it runs forwards 
to be inserted into the terminal phalanx of the big toe. 

The flexor hallucis longus is supplied by \h!t posterior tibial 
nerve. It is a flexor of the interphalangeal and metatarso- 
phalangeal joints of the big toe, and a plantar-flexor of the 
foot ; and it assists in producing inversion of the foot. 

flexor Digitorum Longus.-— The long flexor of the toes 
arises from the posterior surface of the tibia, below the 
popliteus, and medial to the vertical ridge. After crossing 
superficial to the distal part of the tibialis posterior, its tendon 
grooves the lower end of the tibia on the lateral side of the 
tendon of the tibialis posterior. It is continued under cover of 
the flexor retinaculum into the sole of the foot, where it divides 
into four tendons for the lateral four toes, and each tendon is 
inserted into the terminal phalanx of its toe. 

It is supplied by the posterior tibial nerve. It is a flexor 
of the interphalangeal and metatarso-phalangeal joints of the 
lateral four toes, and it assists in producing plantar flexion 
and inversion of the foot. 

Tibialis Posterior. — The posterior tibial muscle takes 
origin from the interosseous membrane and the adjoining 
parts of the posterior surfaces of the tibia and fibula. Its 
attachment to the interosseous membrane does not reach so 
high as the attachments to the bones. The upper end of the 
muscle is therefore bifid ; and the anterior tibial vessels pierce 
the interosseous membrane between the two parts. In Figs. 
141, 146, the compartment which it occupies is shown in a 
diagrammatic manner, and the surfaces from which it takes 
origin are indicated. Towards the distal part of the leg, the 
tibialis posterior inclines medially, under cover of the flexor 
digitorum longus, and gives place to a strong, flattened 
tendon which grooves the back of the medial malleolus at the 
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medial side of the tendon of that muscle, under cover of the 
flexor retinaculum ; passing from the malleolus, its tendon 
enters the sole and is inserted chiefly into the tuberosity of the 
navicular bone and the medial cuneiform bone, and by slips 
into other bones of the foot. Those slips will be dissected 
later. 

The tibialis posterior is supplied by the posterior tibia/ 
nerve. It is a plantar-flexor and an invertor of the foot. 


Tibialis posterior^ 

Flexor cligitorum longus^ 
Posterior tibial artery / " 
and nerve L 
Flexor hallucis longuhv 
Tibialis posterior 
Medial plantar nerve, 

Flexor digttorurn longu: 

Lateral plantar artery / 
and nerve \ 

Medial plantar artery 
Abductor hallucis 



/ / 

Nerve to the / , Medial calcanean 

flexor accessorius / / vessels and nerve 

Abductor digiti minimi Jlexor accessorius 


Fig. 158. — Dissection of mt^dial side of Ankle, showing the relations 
of the Flexor Retinaculum. 


flexor Retinaiculum. — The connexions of this thickened 
band of the deep fascia should now be carefully re-examined. 
It bridges across the hollow between the medial malleolus and 
the medial tubercle of the calcaneus, and is attached to both 
of them. It has already been shown that its proximal border 
is continuous not only with the investing deep fascia of the 
back of the leg but also with the septum which covers the 
deep muscles (see p. 310) ; and it has been pointed out that 
the septum takes a more important part in the formation of 
the retinaculum than the investing layer of deep fascia does. 
Its distal or anterior margin is continuous with the deep fascia 
of the medial part of the sole, and also gives attachment to 
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the muscle which is under cover of that portion of fascia — 
the abductor hallucis. 

The structures under cover of the retinaculum lie in the 
following order from the medial to the lateral side : — 

(1) Tendon of tibialis posterior. 

(2) Tendon of flexor dlgitomm longus. 

(3) End of posterior tibial artery and commencement of medial and 

lateral plantar arteries, with their accompanying veins. 

(4) Posterior tibial and medial and lateral plantar nerves. 

(5) Tendon of flexor hallucis longus. 

Synovial Sheaths , — The tendons are isolated from one 
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retinaculum 

Sheath of tibialis posterior . 


Inferior extensor ( 
retinaculum \ 



Sheath of tibialis anterior. 
Sheath of extensor 
hallucis ' 
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\ \ Flexor accessorius 

I Flexor digitorum brevis 
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Fig. 159. — Dissection of Leg and Foot showing Synovial Sheaths. 


another, and from the vessels and nerve, by septa which pass 
from the deep surface of the retinaculum to ridges on the 
adjacent bones. To demonstrate the septa, slit open the 
retinaculum for a short distance along the line of each tendon. 
Each of those three compartments will then be seen to be lined 
with a glistening synovial sheath ; and the dissector should 
investigate the extent of each sheath as far as possible with 
the aid of a blunt probe. The sheaths end proximally about 
one inch above the medial malleolus. Distally, the sheath of 
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the tibialis posterior reaches the insertion of the tendon into 
the navicular bone. The sheath of the flexor digit or um longus 
extends to about the middle of the foot ; and the sheath of 
the flexor hallucis longus can be traced, under favourable 
circumstances, as far as the insertion of the tendon, but 
sometimes cannot be traced beyond the middle of the first 
metatarsal bone (Fig. 159). 

Nerves and Vessels of the Knee. — At different stages 
of the dissection of the thigh and the leg, articular nerves and 
vessels that supply the knee joint have been foimd, and have 
been partly dissected. Study them now as a whole by follow- 
ing the nerves as far as the capsular ligament of the joint, 
and cleaning the vessels around the joint, noting their chief 
anastomoses. 

Dissection, — Find the nerves to the vasti, and trace their 
articular filaments down through each muscle to the knee. 
Clean the descending branch of the lateral circumflex artery and 
the descending genicular artery and their branches as far as 
possible. Find the branch that the posterior division of the 
obturator nerve sends into the adductor magnus ; trace it into 
the muscle, and follow its longest filament : it emerges from the 
muscle and becomes the genicular branch. 

Trace the superior genicular nerves and vessels to the capsule 
of the joint ; and note the middle genicular nerve and vessels as 
they pierce the posterior ligament of the knee. The proximal 
part of the inferior lateral genicular nerve has probably been 
destroyed. But find the inferior lateral artery and trace it to the 
lateral ligament of the joint, and the nerve may be found along- 
side the artery there. Divide the biceps a little above the joint, 
and pull it downwards to expose the lateral ligament more fully. 
Clean the ligament from end to end ; and trace the nerve and 
artery forwards between it and the fibrous capsule. 

Follow the inferior medial genicular nerve and vessels along 
the upper border of the popliteus to the medial ligament. Throw 
the tendons of the sartorius, gracilis and semitendinosus forwards 
and pick up the nerve and vessels at the anterior border of the 
ligament, and trace them onwards. 

Now, find the commencement of the anterior tibial artery, and 
secure its posterior recurrent branch. It passes upwards in front 
of the popliteus. Therefore, cut the popliteus near its lateral 
end, turn it medially, trace its nerve to its deep surface, and look 
for the branch which the nerve sends to the superior tibio-fibular 
joint ; then, follow the recurrent artery to its termination. 
Lastly, turn to the front of the limb. Find the anterior recurrent 
branch of the anterior tibial artery and the recurrent genicular 
nerve ; trace them upwards through the tibialis anterior to the 
knee. 

Articular Nerves of Knee Joint. — The knee joint 
is richly supplied with nerves. No less than ten distinct 
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branches may be traced to it. The femora] nerve and the 
lateral and medial popliteal nerves contribute three twigs 
apiece to it ; and the obturator nerve furnishes a filament. 

The femoral nerve supplies the joint through branches 
which proceed from the nerves to the vasti. These nerves 
descend through the vasti, and are distributed to its upper 
and anterior part. The articular branch from the nerve to 
the vastus medialis is of larger size than the other two, and 
it accompanies an articular branch of the descending genicular 
artery. 

The lateral popliteal nerve gives off: — (i) the superior and 
inferior lateral genicular nerves, which are accompanied by 
corresponding arteries ; and (2) the recurrent genicular nerve, 
which is accompanied by the anterior recurrent tibial artery. 

The superior lateral genicular nerve arises above the 
popliteal fossa, descends into the fossa, passes under cover 
of the biceps above the lateral femoral condyle, and pierces 
the lateral intermuscular septum to reach the upper lateral 
part of the knee joint. 

The inferior lateral genicular nerve is small, and may be 
absent ; at any rate, it is often not found. It arises at a 
variable point, and may arise in common with the superior 
branch. It runs downwards over the lateral head of the 
gastrocnemius ; then, curving forwards, it passes between 
the lateral ligament and the capsule of the joint to supply 
its lower lateral part. 

The recurrent genicular nerve arises from the end of the 
lateral popliteal (occasionally from the anterior tibial). Most 
of its fibres end in the tibialis anterior, but a fine twig or two 
reach the front of the joint. 

The medial popliteal nerve furnishes the knee joint with 
superior and inferior medial genicular branches and a 
middle genicular nerve, which are accompanied by the corre- 
sponding arteries. 

The superior medial genicular nerve runs medially, above 
the medial femoral condyle. It passes between the bone and 
the tendon of the adductor magnus, and reaches the upper 
medial part of the joint through the vastus medialis. 

The middle genicular nerve is short. It pierces the 
posterior ligament to supply the cruciate ligaments (p. 357) 
and their s3movial covering. 

The inferior medial genicular nerve is the largest of the 
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articular nerves. It runs downwards and medially along the 
upper border of the popliteus, and then sweeps forwards 
below the medial condyle of the tibia, between the bone and 
the medial ligament of the joint, and finally turns upwards to 
supply the lower medial part of the capsule. 

The genicular branch from the obturator nerve descends 
through the substance of the adductor magnus,_ emerges 
from the muscle near the opening for the big vessels, and then 
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Fig. i6o. — Anastomosis on Front and Sides of Left Knee Joint. 


runs along the postero-medial aspect of the popliteal artery 
to reach the back of the knee joint. 

Anastomosis around Knee Joint. — Eight arteries take part in this 
anastomosis (Figs. 124, 125, 126, 160). They are the five genicular 
branches of the popliteal artery^ the two recurrent branches of the 
anterior tibial^ and the descending genicular branch of the femoral 
artery. Like the articular arteries at other joints, they ramify to form 
rich networks around the knee ; and these plexuses give branches to the 
soft parts that cover the joint as well as to the bones, ligaments and 
synovial membranes — the largest branches being those that enter the 
bone to supply the marrow. 

The anastomoses are most numerous on the front and sides of the 
joint; and, in a well-injected specimen, three distinct arches are seen 
connecting the vessels of the lateral and medial sides — one amidst the 
superficial fibres of the quadriceps immediately above the patella, an- 
other under cover of the ligamentum patellae immediately below the 
patella, and the thirdl on the tibia immediately above the insertion of the 
ligamentum (Fig. 160). 
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The middle genicular artery takes little share in the network, for it is 
spent chiefly in the cruciate ligaments and fat in the interior of the joint. 

Anastomosis around Ankle Joint. — The dissector should next 
satisfy himself with regard to the anastomosis of arteries which takes 
place around the ankle joint. On the lateral side of the joint, he will 
observe inosculations taking place between branches of the following 
arteries : — (^z) lateral malleolar ; {p) perforating branch of peroneal ; (^r) 
terminal part of peroneal ; and (d) lateral tarsal. 

On the medial side of the joint, the medial malleolar branch of the 
anterior tibial anastomoses wifh small twigs from the medial calcanean 
branches of the posterior tibial (Figs. 167, 16S). 


Sole of the Foot 

Before beginning the dissection, revise the surface- 
anatomy (p. 283), and note that the skin is specially thick 
over the heel, on the ball of the foot, and, to a less extent, 
along the lateral border of the foot ; on all those parts 
the weight of the body presses in the erect posture. Other 
noticeable features are the shortness of the toes as contrasted 
with the length of the fingers, and the fact that the longest 
digit of the foot is either the first or the second, and not the 
middle digit as in the hand. 

Dissection. — Reflexion of Skin. — Place the limb on the table 
with the sole of the foot, toes downwards, facing the dissector and 
the front of the ankle resting on a good-sized block. Two incisions 
are required — one along the middle line of the sole from the heel 
to the root of the middle toe ; the other across the sole at the roots 
of the toes. Reflect the skin to the lateral and medial sides. 
Make also a longitudinal incision along each toe, and reflect the 
skin from the toes. 

Superficial Fascia. — ^When the skin is reflected, the 
peculiar character of the superficial fascia becomes apparent. 
Along the lateral border of the foot, at the ball of the foot, and 
at the heel, it is thick, tough and granular. Traversing it, there 
are tough, fibrous bands which subdivide the fatty tissue into 
small lobules, and connect the skin with the deep fascia. 

Under the heel, the superficial fascia contains branches 
of the medial calcanean vessels and nerves. Farther forwards, 
the small vessels and nerves that ramify in it are unnamed. 
On the sides of the toes, it contains the plantar digital vessels 
and nerves. Near the webs of the toes and superficial to the 
digital vessels and nerves, there is a weak band of fibres, 
called the superficial transverse metatarsal ligament., less con- 
spicuous than the corresponding ligament of the palm (Fig. 
161), 
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Dissection, — Trace the medial calcanean arteries and nerves 
to their distribution. 

The superficial fascia may now be removed. Divide it along 
the middle line of the sole, ^ and turn it laterally and medi- 
ally, cleaning the deep fascia at the same time. As you 
approach the margins of the foot, note two longitudinal 
furrows, and secure the small vessels and nerves that pass 
from the plantar vessels and nerves through the furrows to reach 
the skin. 

Proceed cautiously as you approach the intervals between the 
heads of the metatarsal bones, for there the metatarsal arteries 
and digital nerves are unprotected by the deep fascia. The 
nerves and vessels which go to the medial side of the big toe 
and to the fibular side of the little toe are especially liable to 
injury, for they perforate the deep fascia farther back than the 
others. Look for the superficial transverse metatarsal ligament 
at the roots of the toes. 

Trace the digital nerves and arteries forwards along the sides 
of the toes. Then, clean the superficial fascia from the big toe 
and from one, at least, of the others. 

Deep Fascia. — The deep fascia of the plantar surface of 
the foot and toes is now brought into view. Study the deep 
fascia of the toes first. 

Fibrous Flexor Sheaths. — On each toe, the deep fascia 
is thickened to form a curved plate, called the fibrous flexor 
sheath, that holds the flexor tendons against the phalanges. 
It is strong and dense opposite the phalanges, but is thin and 
weak opposite the joints in order that it may not hamper their 
movements. Its margins are attached to the margins of the 
first and second phalanges (only the first in the big toe), and 
to the margins of the plantar ligaments of the joints. An- 
teriorly, it is fixed to the base of the terminal phalanx im- 
mediately beyond the insertion of the long flexor tendon. 
Posteriorly, its end is continuous with the slips of the plantar 
aponeurosis described on p. 328. 

The fibrous flexor sheath, being attached to the margins 
of the phalanges and plantar ligaments, forms, with them, a 
tunnel which is occupied by the long and short flexor tendons ; 
and the tunnel is lined with the synovial sheath that envelops 
the tendons. Slit open one of the fibrous sheaths to see the 
tendons and the synovial sheath ; and then proceed to study 
the deep fascia. 

The deep fascia of the sole is divisible into three portions — 
{a) a medial, {&) an intermediate and (^^) a lateral. The 
division is indicated by a difference in the density of the three 
parts and by two shallow furrows which traverse the foot in a 
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longitudinal direction. Each of the three portions is in rela- 
tion to a muscle which takes part of its origin from it. 
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Fig. 161. — Superficial Dissection of Sole of Foot. The skin and superficial 
fascia, except the superficial transverse ligament, have been removed, 
and the fibrous flexor sheaths partially opened. 


The medial portion is the thin fascia that covers the 
abductor hallucis. The lateral portion covers the abductor 
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digiti minimi. It is stronger than the medial portion, especially 
laterally, where it is thickened to form a strong band that 
stretches from the lateral tubercle of the calcaneus to the 
base of the fifth metatarsal bone (Figs. i6i, 162). 

Plantar Aponeurosis. — The intermediate portion covers 
the flexor digitorum brevis. It stands out in marked contrast 
to the lateral and medial portions in point of strength and 
density, and is called the plantar aponeurosis. Its posterior 
end is narrow, and is attached to the medial tubercle of the 
calcaneus. It expands as it passes forwards, and, near the 
heads of the metatarsal bones, it splits into five processes which 
proceed towards the toes and are bound together by transverse 
fibres. In the interval between each two of those digital 
processes, a small artery and nerve and a delicate muscle are 
seen ; they are a plantar metatarsal artery, a plantar digital 
nerve and a lumbrical muscle. 

Trace the processes forwards. One goes to the root of 
each toe ; there, it sends forwards a few superficial fibres to 
the skin of the creases of the toes, and then divides into two 
slips. The two slips diverge from each other and pass up- 
wards, embracing the flexor tendons of the toe ; their distal 
edges fuse with the proximal end of the fibrous flexor sheath ; 
their ends are attached to the margins of the plantar ligament 
of the metatarso-phalangeal joint and to the deep transverse 
ligaments of the sole — which are flat, fibrous bands that will 
be dissected later. 

In connexion with the plantar aponeurosis two inter- 
muscular septa also have to be studied (Figs. 161, 196). 
They spring from the margins of the plantar aponeurosis 
along the lines of the longitudinal furrows, and pass up- 
wards into the sole. They consequently lie one on each side 
of the flexor digitorum brevis, and form partitions which 
separate it from the abductor hallucis and the abductor digiti 
minimi. They give partial origin to those muscles, and fuse 
with the layer of fascia that covers their deep surfaces. 

Dissection . — To demonstrate these septa, make a transverse 
incision through the plantar aponeurosis about an inch in front 
of its posterior end and a longitudinal cut through the middle 
of the aponeurosis, in front of that ; raise the divided aponeurosis 
and turn it laterally and medially. As the margins of the 
flexor digitorum brevis ^e approached, the septa are brought 
into view. As the anterior part of the aponeurosis is reflected, 
avoid injury to the plantar ^gital arteries and nerves, for they 
lie close to its deep surface. 
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Muscles and Tendons of the Sole.— The muscles and 
tendons of the sole are disposed in four strata separated by 
fascial partitions in which the plantar vessels and nerves and 
their branches lie. 

Dissection . — Remove the deep fascia from the abductor 
muscles, taking great care to avoid injury to the digital nerve 
to the lateral side of the little toe and the digital nerve and 
artery to the medial side of the big toe. To avoid injuring 
those structures, seize a reflected portion of the plantar apo- 
neurosis, and cut horizontally through the septum at the side 
of the flexor digitorum brevis ; then, keep the edge of the 
scalpel playing closely against the deep surface of the fascia 
that is being removed. 

Before proceeding farther with the dissection, identify 
the structures exposed by the removal of the deep fascia 
(Fig. 162). 

The abductor hallucis lies along the medial border of the 
sole ; a little lateral to it, a portion of the tendon of the 
flexor hallucis longus is seen ; the digital artery and nerve to 
the medial side of the big toe lie between them ; and the 
muscle seen on a deeper plane is the flexor hallucis brevis^ 
which, however, belongs to the third layer of muscles. 

The abductor digiti minimi lies along the lateral border of 
the sole. Medial to its anterior half, the digital nerves and 
vessels to the little toe are seen, and, on a deeper plane, the 
flexor digiti minimi (which also belongs to the third layer) ; 
while, more medially still, a portion of an interosseous muscle 
is visible, though it belongs to the fourth layer. 

In the intermediate area, there is the flexor digitorum 
brevis dividing into four tendons for the lateral four toes. 
Digital nerves and vessels and lumbrical muscles are seen 
between those four tendons and between the most medial 
tendon and the flexor hallucis longus. 

Dissection . — Cut down into the posterior part of the interval 
between the abductor hallucis and the flexor digitorum brevis, 
and secure the posterior parts of the medial and lateral plantar 
nerves and arteries. Follow the medial plantar nerve forwards, 
and secure the two muscular branches that arise from its trunk. 
Then, trace its four digital branches forwards to the toes, securing 
— (I ) a muscular branch from the most medial one, (2) a muscular 
branch from the second, and (3) a communicating branch from 
the fourth to a digital branch of the lateral plantar nerve. At 
the same time, clean the medial plantar artery and its branches. 

Next, cut down into the interval between the flexor digitorum 
brevis and the abductor digiti minimi, just behind the base of the 
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fifth metatarsal bone, and secure the lateral plantar artery and 
the trunk of the lateral plantar nerves before the nerve divides into 
its superficial and deep divisions. The artery and the deep divi- 
sion of the nerve bend medially, and pass out of sight. Follow 
the superficial division of the nerve forwards, and secure : — 
(i) the branches to the flexor digiti minimi brevis and interossei 
of the fourth interosseous space ; (2) its two digital branches to 
the fourth and fifth toes. Clean also the arteries which accom- 
pany the nerves. 

Now, divide the flexor digitorum brevis across its middle ; 
throw the anterior part forwards to the toes ; turn the posterior 
part backwards, and define its attachments ; at the same time, 
clean the part of the abductor digiti minimi that passes deep to 
it. Lastly, detach the abductor hallucis from the calcaneus 
(but not from the flexoi retinaculum) and turn it medially. 

This dissection exposes the greater part of the lateral plantar vessels 
and nerve and the muscles and tendons of the second layer — the tendon 
of the flexor digitorum longus, with its lumbrical muscles, and the flexor 
digitorum accessorius inserted into it; and the tendon of the flexor 
hallucis longus, seen at the medial side of the flexor digitorum. 

Dissection. — Clean the lateral plantar nerve and its muscular 
branches. The first branch goes to the abductor digiti minimi ; 
it lies far back, close to the tubercles of the calcaneus. The 
branch to the flexor accessorius is a little farther forward. Next, 
clean the lateral plantar artery and its branches. Finally, clean 
the muscles and tendons. 

First Layer of Muscles. — These are the short flexor 
of the toes and the abductors of the big toe and little toe. 

Flexor Digitorum Brevis. — This muscle arises from the 
medial tubercle of the calcaneus and from the fascia and the 
septa. About the middle of the sole, it divides into four fleshy 
slips which end in slender tendons for the lateral four toes. 
Each tendon enters the fibrous flexor sheath of its toe, and 
is inserted into the middle phalanx ; the insertion will be 
examined later. 

The flexor digitorum brevis is supplied by the medial 
fllantar nerve. It is a flexor of the first interphalangeal joints 
and the metatarso-phalangeal joints of the lateral four toes. 

Abductor Hallucis.— The abductor of the big toe takes 
origin chiefly from the flexor retinaculum, and partly from the 
medial tubercle of the calcaneus. A strong tendon issues 
from the fleshy belly, and is joined by fibres of the medial 
belly of the flexor hallucis brevis ; and it is inserted into the 
medial side of the base of the proximal phalanx of the big toe. 

The abductor hallucis is supplied by the medial plantar 
nerve. It abducts the big toe from the second toe. 

Abductor Digiti Minimi.— The abductor of the little toe 
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Fig. 162. — Superficial Dissection of Sole of Foot. The plantar aponeurosis 
has been removed. The abductor digiti minimi and the abductor 
hallucis have been pulled aside. 
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The digital distribution of the medial plantar nerve closely 
resembles that of the median nerve in the hand. 
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The branches for the abductor hallucis and flexor digi- 
torum brevis arise from the trunk of the nerve a short distance 
from its origin. The nerve to the flexor hallucis brevis arises 
from the first digital nerve ; and the nerve to the first turn- 
brical muscle from the second digital nerve. 

Lateral Plantar Nerve (S. i, 2). — The lateral plantar 
nerve is the smaller terminal branch of the posterior tibial 
nerve, and corresponds to the ulnar nerve in the palm of the 
hand. It begins, under cover of the flexor retinaculum, about 
midway between the medial malleolus and the calcaneus. 
With the lateral plantar vessels, it runs laterally and forwards, 
between the first and second layers of muscles, towards the 
base of the fifth metatarsal bone, and it ends near that base 
by dividing into a superficial branch and a deep branch 
(Fig. 163). It is under cover of the following structures in suc- 
cession — flexor retinaculum, abductor hallucis, flexor digitorum 
brevis. At its termination, it may still be deep to the flexor 
brevis, or may lie under cover of the deep fascia in the interval 
between that muscle and the abductor digiti minimi. 

Branches. — Besides the two terminal branches, the trunk 
of the nerve gives off muscular and cutaneous branches. 

The muscular branches supply the abductor digiti minimi 
and the flexor digitorum accessorius. The cutaneous branches 
appear through the interval between the flexor digitorum 
brevis and the abductor digiti minimi, and supply the skin 
of the lateral part of the sole. 

The superficial branch divides at a varying point (Figs. 
162, 163) into two digital branches. 

The lateral digital branch runs forwards along the lateral 
side of the little toe. The medial digital branch crosses the 
flexor tendons of the little toe and divides into two branches 
which run along the contiguous sides of the fifth and fourth 
toes. It receives a communicating branch from the fourth 
digital branch of the medial plantar nerve. These digital 
branches supply the skin of the plantar surface of the little toe 
and of the lateral half of the fourth toe, and send small branches 
to supply the skin on the dorsum of the distal phalanx ; they 
give twigs also to the joints and ligaments of these toes. 

Muscular twigs arise either from the stem of the super- 
ficial branch or from the lateral digital branch. They supply 
the flexor digiti minimi brevis and the third plantar inter- 
osseous and fourth dorsal interosseous muscles. 
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The deep branch is really the continuation of the lateral 
plantar nerve. It curves medially and forwards, between the 
third and fourth layers of muscles, towards the first meta- 
tarsal bone, and it will be dissected later. Its branches are 
muscular and articular ; they supply the adductor of the big 
toe, the lateral three lumbricals, most of the interossei, and 
the intertarsal and tarso-metatarsal joints. 

Medial Plantar Vessels.— The medial plantar artery 
arises, as a terminal branch of the posterior tibial, under cover 
of the flexor retinaculum. It varies in size but usually is 
small. It is accompanied by venge comitantes and the medial 
plantar nerve ; and it ends by joining the digital branch 
which the first metatarsal artery sends to the medial side of 
the big toe (Figs. i66, 167). 

It gives muscular branches to adjacent muscles; cutaneous 
branches to the medial part of the foot ; and, according to its 
size, it may give off one or more branches to accompany 

the digital branches of the medial plantar nerve (Fig. 166). 

Lateral Plantar Vessels.— The lateral plantar artery 
is the larger of the two terminal branches of the posterior 
tibial artery. It arises under cover of the flexor retinaculum, 
and, accompanied by venae comitantes and the lateral plantar 
nerve, it runs across the sole to the fifth metatarsal bone near 
its base. It then runs medially with the deep branch of the 
nerve — crossing the sole for the second time. This second 
portion is called the plantar arch. It lies deep in the sole, 
and terminates at the proximal extremity of the first inter- 
metatarsal space by joining the end of the dorsalis pedis 
artery (Figs. 167, 16S). The arch will be dissected later. 

The branches of the part of the artery now exposed are : 
— (i) Muscular branches to adjacent muscles. (2) Cutaneous 
branches to the lateral and posterior parts of the sole. 

Dissection . — Detach the abductor digiti minimi from its 
origin, and turn it forwards, in order that a good display may 
be obtained of the second stratum of the sole. 

Second Layer of Muscles and Tendons. — This layer 
is made up of the tendons of the two long flexors of the toes 
and the muscles associated with the tendon of the flexor 
digitorum, namely, the flexor accessorius and the four lum- 
brical muscles. 

As the tendon of the flexor hallucis longus enters the sole it 
grooves the plantar surface of the sustentaculum tali and 
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inclines medially, deep to the tendon of the flexor digitorum 
longus, towards the big toe. The tendon of the flexor digi- 
torum longus, on the other hand, inclines laterally, superficial 
to the tendon of the flexor hallucis longus, to reach the middle 
of the foot, where it divides into four tendons for the lateral 
four toes ; it receives the insertion of the flexor digitorum 
accessorius^ and its four tendons give origin to the lumbrical 
muscles. Where the long tendons cross each other, the tendon 
of the flexor hallucis longus gives a slip to the deep surface of 
the tendon of the flexor digitorum longus. 

Sir William Turner ^ called attention to the fact that this slip varies 
greatly in thickness and distribution. Its fibres may all go into the 
tendon for the second toe ; they usually go into the tendons for the second 
and third toes, or second, third and fourth ; very rarely do they go into 
all four tendons. 

Dissection . — Turn over the tendons of the flexor digitorum 
and trace the fibres of the slip of the flexor hallucis into them. 
Then, follow the tendons of the long and short flexors to the 
toes, and open one of the fibrous flexor sheaths. 

Flexor Digitorum Accessorius. — This muscle acts as 
a direct flexor of the toes, and serves also to bring the 
tendons of the long flexor muscle into line with the toes 
upon which they operate. It arises by two heads which em- 
brace the calcaneus and the long plantar ligament. The 
medial head,, wide and fleshy, springs from the medial surface 
of the calcaneus ; the lateral head^ narrow, pointed and 
tendinous, takes origin from the lateral margin of the plantar 
surface of the calcaneus. The muscle is inserted into the 
tendon of the flexor digitorum longus in the middle of the sole. 
It is supplied by the lateral plantar nerve, 

Lumbrical Muscles. — The lumbrical muscles of the 
foot are more slender than those of the hand. They are four 
in number, and arise from the tendons of the flexor digitorum 
longus in the manner shown in Fig. 164. Their tendons cross 
the medial sides of the metatarso-phalangeal joints of the 
lateral four toes, and each is inserted into the base of the 
proximal phalanx and slightly into the extensor expansion 
(see p. 293). The first lumbrical is supplied by the medial 
plantar nerve ; the others are supplied by the lateral plantar 
nerve, 

^ Professor of Anatomy, University of Edinburgh, 1867-1903; Principal, 
1903-1916. 
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Flexor Tendons in the Toes.— In the digits, the tendons 
lie in the osteo-fibrous canals formed by the fibrous flexor 
sheaths and the phalanges and plantar ligaments of the joints, 
and they are enclosed in synovial sheaths. 

The tendon of the flexor hallucis longus, after giving 
its slip to the tendon of the flexor digitorum longus, runs 
forwards to the big toe, and is inserted into the base of the 
terminal phalanx. 

Two tendons enter the 
canal in each of the four 
smaller toes — a tendon of 
the flexor digitorum longus 

_ Mcxnr 

and a tendon of the flexor luiiiutis 

digitorum brevis. Opposite loiu^us 

the posterior part of the r'lcxor 

first phalanx, the short 
flexor is superficial ; but, 
at the middle of the phal- 
anx, the tendon of the Flexor m rossurlus. 
short flexor is perforated 
by the tendon of the long 
.flexor, which passes for- 
wards to be inserted into 
the base of the terminal Lmuhrioais 

phalanx, whilst the tendon 
of the short flexor, beyond 
the perforation, splits into 
two parts which are at- 
tached to the margins of 
the second phalanx. H'ig. 164. — Second Layer of Muscles and 

Synovtal Sheaihs of the Tendons in Sole of Foot. 

Digits . — Each osteo-fibrous canal is lined with a synovial 
sheath. The sheath begins in the sole near the middle of 
the metatarsal bone, and extends to the insertion of the 
long flexor tendon, to the base of the terminal phalanx. 
The sheath of the little toe is usually continuous with the 
sheath that envelops the main tendon of the flexor digitorum 
longus. 

The sheath has two layers. One layer lines the canal; 
the other layer clothes the tendons, enveloping them separ- 
ately ; and the two layers are continuous with each other at 
the ends of the sheath. The sheath facilitates the play of the 
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tendons when the muscles are in action, for the opposed 
surfaces of the layers are smooth and glistening, and are 
coated with a film of synovia. 

The sheath forms folds called vincula which pass between 
the tendons and the bones, and carry small arteries to the 
tendons. 

There are two sets of vincula — short and long. Two 
vincula brevia are present in each sheath. They are short 
triangular folds at the insertions of the tendons, exactly 
similar to those found in the fingers (Fig. 67, p. 145). The 
vincula longa are slender bands, irregular in number and 
position, that pass between the two tendons, and between 
the tendons and the first phalanx. 

Dissection. — To bring the third layer of muscles into view : — 
Divide the two heads of the flexor accessorius, and draw 
the muscle forwards from the lateral plantar vessels and 
nerve. Sever also the tendons of the flexor digitorum longus 
and the flexor hallucis longus at the point where they emerge 
from under cover of the flexor retinaculum, and turn them 
towards the toes, after cutting the branch from the lateral 
plantar nerve to the flexor accessorius. As the tendons of the 
long flexor of the toes are turned forwards, the lumbrical muscles 
will be raised, and the nerves to the second^ third and fourth 
must be looked for. Lastly, cut the medial plantar nerve close 
to its origin and turn it aside. 

The deep division of the lateral plantar nerve and the 
plantar arterial arch are partially exposed, but they will be 
more fuHy displayed at a later stage. 

Third Layer of Muscles. — The muscles of this layer 
are the adductor and short flexor of the big toe and the short 
flexor of the little toe (Fig. 165). 

The flexor hallucis brevis lies on the first metatarsal bone, 
along the lateral side of the abductor hallucis. 

The oblique head of the adductor hallucis has a very oblique 
position in the sole, and hides the interosseous muscles to a 
great extent. It lies lateral to the flexor hallucis brevis. The 
transverse head lies across the plantar ligaments of the 
metatarso-phalangeal joints. 

The flexor digiti minimi brevis lies on the fifth meta- 
tarsal bone. 

Dissection. — Clean all those muscles from end to end, but 
avoid injury to the branches of the deep division of the lateral 
plantar nerve — especially its branches to the lumbrical muscles. 
Clean also the exposed part of the plantar arch. 
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Flexor Hallucis Brevis.— The short flexor of the big 
toe arises from the cuboid bone and from adjoining slips of 
the tendon of the tibialis posterior. It is narrow and tendin- 
ous at its origin, but it soon widens to form two partly- 
separated fleshy bellies which ultimately divide to be inserted 
by tendons — one on each side of the base of the proximal 
phalanx of the big toe, fusing with the plantar ligament of 
the metatarso - phalangeal joint. The medial tendon is 
inserted in common with the abductor hallucis, and the lateral 
tendon with the adductor; in each tendon of insertion a 
sesamoid bone is developed (Fig. 191). 

The flexor hallucis brevis is supplied by the medial plantar 
nerve. It flexes the first metatarso-phalangeal joint. 

Adductor Hallucis. — The adductor of the big toe has 
two separate heads — oblique and transverse (Fig. 165). 

The oblique head arises from the fibrous sheath of the 
peroneus longus tendon and from the bases of the second, 
third and fourth metatarsal bones. The transverse head 
springs from the plantar ligaments of the lateral four meta- 
tarso-phalangeal joints. The two heads converge as they 
approach the root of the hallux, and blend to be inserted, 
with the lateral tendon of the short flexor, into the lateral 
side of the base of the proximal phalanx. 

Both heads of the adductor hallucis are supplied by the 
deep division of the lateral plantar nerve. The oblique head 
adducts and flexes the big toe ; the transverse head draws 
the roots of the toes closer together and accentuates the 
curvature of the transverse arch made by the metatarsal 
bones. 

Flexor Digiti Minimi Brevis.— The short flexor of the 
little toe is a single fleshy slip which springs from the base of 
the fifth metatarsal bone and the fibrous sheath of the peroneus 
longus tendon. It is inserted into the lateral side of the base 
of the proximal phalanx of the little toe. Its nerve comes 
from the superficial division of the lateral plantar nerve. It 
flexes the little toe at the metatarso-phalangeal joint. 

Dissection , — Divide the common tendon of insertion of the 
abductor and flexor hallucis brevis ; turn the two muscles aside, 
and find the sesamoid bones in the tendons of the flexor brevis. 


Sesamoid Bones in the Foot. — Two small sesamoid 
bones — each about the length and breadth of the nail of a 
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little finger — are found in the tendons of the flexor hallucis 
brevis as they fuse with the plantar ligament of the metatarso- 


Base of 5th metatarsal 
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Origin of flexor digitorum brevis 
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Fig. 165. — Deep Dissection of Sole of Foot. 


phalangeal joint ; indeed, these bones replace that ligament 
almost entirely, and their upper surfaces are smooth for 
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articulation with the lower surface of the head of the meta- 
tarsal bone, which is grooved for their reception. The medial 
part of the ball of the foot owes its size and firmness largely to 
them. 

Radiographs sometimes disclose minute nodules of bone 
in one or more of the other metatarso-phalangeal joints ; 
and it will be seen later that a sesamoid bone or a sesamoid 
cartilage is developed in the tendons of both the peroneus 
longus and the tibialis posterior as they enter the sole. 

Diss^ection. — Detach the flexor hallucis brevis and the 
oblique head of the adductor from their origins and throw them 
towards their insertion, in order to display the entire length of 
the plantar arterial arch, the deep division of the lateral plantar 
nerve, and the termination of the dorsalis pedis artery. As you 
raise the oblique head of the adductor, secure its nerve and retain 
it. Then, clean the deep division of the plantar nervcy and trace 
its branches ; the branch to the second lumbrical needs especial 
care. Lastly, clean the plantar arch and its branches. 

Deep Division of Lateral Plantar Nerve. — This 
branch arises from the parent trunk near the base of the fifth 
metatarsal bone. It curves medially and forwards towards 
the medial side of the foot, and it ends in the deep or upper 
surface of the oblique head of the adductor hallucis. 

It is deeply placed in the sole, immediately behind the 
plantar arterial arch. It rests against the interosseous muscles 
and the posterior parts of the metatarsal bones, under cover 
of the flexor tendons, the lumbrical muscles and the oblique 
head of the adductor hallucis. 

Branches. — These are muscular and articular. 

The muscular branches supply the two heads of the 
adductor hallucis^ the lateral three lumbrical muscles, the 
medial three dorsal interossei and the medial two plantar 
interossei. 

The branches to the transverse head and to the lumbricals 
emerge from under cover of the oblique head and run forwards 
and downwards to these muscles ; but the branch to the 
second lumbrical passes across the upper surface of the 
transverse head before it turns downwards to its muscle. 

The articular branches are fine filaments that arise from 
the stem of the nerve and from its muscular branches ; they 
supply the intertarsal and tarso-metatarsal joints. 

Plantar Arch. — The plantar arterial arch is the continua- 
tion of the lateral plantar artery across the sole of the foot. 
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It runs from the level of the base of the fifth metatarsal bone 
to the base of the first interosseous space, where it is joined by 
the terminal portion of the dorsalis pedis artery. Its course 
is curved, with the concavity backwards (Figs. i66, i68). It 
is accompanied by two venae comitantes, and lies immediately 
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Fig. 1 66. — Arteries and Nerves of Sole of Foot. 
The plantar nerves and their branches are uncoloured. 


in front of the deep branch of the lateral plantar nerve ; its 
relations are therefore the same as those of the nerve. 

Branches. — Articular branches arise from the concavity of the arch, 
and run backwards to supply the intertarsal and tarso-metatarsal 
joints. 

posterior perforating branches pass upwards through the lateral 
three intermetatarsal spaces and join the corresponding dorsal metatarsal 
arteries. 

Three plantar metatarsal arteries run forwards opposite the lateral 




Anterior tibial 
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three spaces. Each gives off an anterior perforating artery and bifurcates 
into plantar digital arteries that supply the contiguous sides of the lateral 
four toes. The lateral plantar digital artery of the little toe springs 
independently from the lateral extremity of the arch. 

As in the hand, the digital arteries unite, opposite the terminal phalanx, 
to form an arch from which fine branches are sent to the pad of the toe 
and the bed of the nail. 

First Plantar Metatarsal Artery. — This artery arises from the 
plantar end of the dorsalis pedis, at the point where the dorsalis pedis 
joins the plantar arch. It runs forwards to the cleft between the big toe 
and the second toe, where it divides into two plantar digital arteries for 
the supply of the adjacent sides of the first and second toes. Before it 
divides, it gives off the plantar digital artery to the medial side of the 
big toe, which is joined by the terminal part of the medial plantar artery. 

Dissection . — Detach the transverse head of the adductor 
hallucis from its origin and turn it towards the hallux, to display 
the deep transverse ligaments of the sole. 

Deep Transverse Metatarsal Ligaments.~This name 
is given to four strong, flat bands that lie between the heads 
of the metatarsal bones. They are attached to the margins 
of the plantar ligaments of the metatarso-phalangeal joints ; 
the plantar ligaments are firmly attached to the bases of 
the proximal phalanges ; and, therefore, the transverse liga- 
ments prevent the roots of the toes from spreading apart. 
The lumbrical muscles and the plantar digital vessels and 
nerves pass forwards across the plantar surfaces of the trans- 
verse ligaments ; and the interosseous muscles cross their 
dorsal surfaces. 

Fourth Layer of Muscles and Tendons. — The 
muscles are the interossei, and the tendons are those of 
the peroneus longus and tibialis posterior. 

Owing to the arched arrangement of the skeleton of the 
foot, the more medial interosseous muscles are very deeply 
placed, but the more lateral members are near the surface, 
and may have been seen early in the dissection of the sole. 
The tendon of the peroneus longus crosses the sole obliquely 
from the lateral to the medial side ; the slips of the tendo?i 
of the tibialis posterior pass laterally and forwards from the 
medial side. These tendons, crossing the sole obliquely 
from opposite directions, brace up the foot, and are the 
chief agents in maintaining both the longitudinal and the 
transverse arches. 

Dissection , — Clean the interosseous muscles. To follow their 
tendons, divide the deep transverse ligaments, and pull the toes 
apart. Detach the flexor digiti minimi brevis from its origin 
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and turn it towards its insertion, in order to expose the most 
lateral interossei more fully. The dorsal interossei should be 
cleaned on both plantar and dorsal aspects of the foot. 


Interossei. — There are seven interosseous muscles — three 
plantar and four dorsal. They lie between the metatarsal 
bones and arise from them ; and they adduct and abduct the 
lateral four toes to and from the middle line of the second toe. 
Note the difference from the arrangement of the interosseous 
muscles of the hand, whose actions are referred to the middle 
digit. 

The general principle of origin, insertion and action is the 
same as in the hand (p. i68) — the plantar interossei arise 




Fig. 169, — Interosseous Muscles of Right Foot. Cf. Figs. 83, 84, pp. 168, 169. 

each from the metatarsal bone of the toe upon which it acts, 
the dorsal interossei from the sides of the metatarsals between 
which they lie ; the insertions are mainly into the bases of 
the proximal phalanges and also, though less effectively, into 
the extensor expansions (p. 293). 

The plantar muscles adduct the lateral three toes towards 
the second toe ; the dorsal muscles abduct the second, third 
and fourth toes from the middle line of the second toe. The 
sides of the toes on which they are inserted correspond to 
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these actions ; and they all, in addition, flex the metatarso- 
phalangeal joints and help, feebly, to extend the inter- 
phalangeal joints. 

Dissection. — Put tension upon the tendon of the tibialis 
'posterior. Clean its principal insertion and the various slips 
which it sends forwards and laterally. Then, pull upon the 
tendon of the peroneus longus ; cut through the fibrous bridge 
that holds it in place in the groove of the cuboid bone, and follow 
the tendon to its insertion. 

Tendon of Tibialis Posterior. — After this tendon 
enters the sole, it divides into two parts. The medial is the 
larger and is inserted 
into the tuberosity*"of 
the navicular bone 
and the adjoining part 
of the lower surface 
of the medial cunei- 
form bone. The later- 
al part lies in a groove 
on the plantar surface 
of the navicular bone 
and divides into slips 
which spread out from 
it to every bone of 
the tarsus except the 
talus, and also to the 
bases of the second, 
third and fourth meta- 
tarsal bones. 

As the tendon of 
the tibialis posterior 
enters the sole and 
approaches its chief 
insertion, it lies on 
the plantar surface of 
a strong, fiat band 
called the plantar calcaneo-navicular ligament or spring 
ligament The tendon is separated from the ligament by 
the distal part of its synovial sheath, and the surface of the 
ligament is therefore smooth and glistening. The ligament 
stretches from the sustentaculum tali of the calcaneus to the 
navicular bone, and supports the head of the talus. The 
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Kni. 170. —Insertions of I'ibialis Posterior and 
Peroneus Longus in the Right Foot, 
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tendon also, through the ligament, supports the talus ; and, 
at this point, it has developed within it a sesamoid nodule of 
hbro-cartilage which may be ossified to become a sesamoid 
bone. 

Tendon of Peroneus Longus. — This tendon turns round 
the lateral margin of the foot, and runs medially, across the 
sole, in the groove on the plantar surface of the cuboid bone, 
to reach its insertion into the base of the first metatarsal bone 
and adjoining part of the medial cuneiform bone. As it 
traverses the sole, it is covered by a fibrous sheath^ derived 
mainly from the long plantar ligament. Attached to the 
margins of the groove on the cuboid, the sheath converts the 
groove into a tunnel which is lined with the synovial sheath 
that envelops the tendon; it thus facilitates the movement 
of the tendon and prevents its displacement. 

Just before the tendon enters the tunnel, it is thickened 
and contains a nodule of fibro-cartilage or a sesamoid bone 
(Fig. 1 91) which plays upon a facet situated on the posterior 
margin of the lateral end of the groove on the cuboid. 

Dissection , — Bring the dissection of the sole of the foot to 
an end by disarticulating the proximal end of the first metatarsal 
bone. A good view is thus obtained of the continuity between 
the dorsalis pedis artery and the plantar arch. 


JOINTS OF LOWER LIMB 

The hip joint was dissected before the limb was removed 
from the body. 

The dissection of the knee joint, the ankle joint, the tibio- 
fibular joints, and the various joints of the foot may now 
be proceeded with. If the ligaments have become at all dry, 
soak the limb in water over-night. 


Knee Joint 

Three bones — the distal end of the femur, the patella and 
the proximal end of the tibia — take part in the formation of 
the knee joint, which is the largest and most complicated 
joint in the body. 

In all positions of the joint, the patella is in contact with 
the femur and the femur with the tibia. The bones do not 
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Fig. 172A. — Lateral Radiograph of same Knee as in Fig. 172B. — Lateral Radiograph of the same Knee, semi - 

Fig. 17 1, in e.xtension. Note the areas of contaci of flexed. Note the change in the areas of contact of 

the Femur with the Patella and Til)ia ; also the the Femur with the Patella and Tibia, 

sesamoid bone (Fabella) in the lateral head of the 
gastrocnemius muscle. 
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interlock with one another; but the areas of contact are 
large and the ligaments and surrounding muscles are strong ; 
dislocation of the joint is therefore rare, in spite of the many 
strains to which it is subjected. 

The femoral condyles are partly separated from the tibial 
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Fig. 173. — Right Knee Joint. Posterior view. 


condyles by two sharply curved pieces of fibro-cartilage 
called the smiiluiiar cariilages or menisci ; they lie on the 
marginal parts of the tibial condyles (Fig. 176), and, being 
wedge-shaped in section, they slightly deepen the surfaces for 
articulation with the femoral condyles. In the interior of 
the joint, there are also two very strong bands which pass 
from the top of the tibia to the two femoral condyles ; they 
cross each other, and are called therefore the cruciate ligaments 
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of the knee; and they take the chief part in holding the 
femur and tibia together. 

The three bones of the joint are united also by (i) an 
imperfect fibrous capsule^ which envelops the joint incom- 
pletely, and by (2) supplementary bands which have been 
partly examined already — ^namely, the lateral and medial 
ligaments of the knee, the oblique popliteal ligament^ and 
the ligamentum patellae, which serves as an anterior ligament. 

Dissection . — Remove the popliteal vessels and nerves and the 
muscles that surround the knee joint. Leave portions of the 
tendons of the biceps femoris, semimembranosus, sartorius, 
semitendinosus, gracilis and popliteus, and also small pieces of 
the heads of the gastrocnemius, in order that their connexions 
with the ligaments of the joint may be studied. Define the 
margins of the ligamentum patellae. 

Articular Capsule. — The fibrous capsule is thin, wide 
and membranous at the back, thicker and shorter at the 
sides, and absent in front, where it is replaced not only by the 

patella but also by the liga- 
mentum patellae below the 
patella, and by the tendon 
of the quadriceps above the 
patella. 

Attachments, — Its femoral 
attachments are : — (i) to the 
sides of the condyles a little 
distance from the articular 
margins ; and (2) to the back 
of the femur, along the inter- 
condylar line and immediately 
above the articular margins 
of the condyles. Its tibial 
attachments are : — (i) to the 
posterior surface and the sides 
of the condyles near the articular margins; and (2) to the 
anterior surface of the condyles along oblique lines that 
begin near the articular margins of the sides and run to the 
sides of the tuberosity of the tibia. 

Relations. — The heads of the gastrocnemius and the plan- 
taris overlie the posterior part of the capsule opposite the 
femoral condyles. The medial head is separated from the 
capsule by a bursa, but the lateral head and the plantaris are 



Fig. 174. — Lateral Ligament of 
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partly attached to it ; and even the popliteus, after it emerges 
through the capsule, derives some fleshy fibres of origin from 
it. The tendon of the popliteus perforates the fibrous capsule 
opposite the back of the lateral condyle of the tibia ; at the 
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Kkl 175. — Dissection of Interior of Right Knee Joint from the front. 


back of the medial femoral condyle there is sometimes a hole 
in the capsule through which the synovial membrane is con- 
tinuous with the bursa under the medial head of the gastro- 
cnemius. The fibrous capsule is pierced also by the articular 
vessels and nerves. 

Accessory Parts fibrous capsule is supplemented 
and strengthened by accessory ligaments, by tendons or 
expansions from them, and by deep fascia. The ligamentum 
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patellae (which, is the tendon of the quadriceps) replaces it in 
front. At the back, it is strengthened by the oblique popliteal 
ligament. The medial ligament of the joint overlies it on the 
medial side, and the lateral ligament on the lateral side. In 
the intervals that separate those two ligaments from the 
ligamentum patellae, the capsule is subcutaneous and is 
strengthened by the fascia lata and expansions from the 
lateral and medial vasti which fuse with it ; these expansions 
from the vasti are called the patellar retinacula. 

Ligamentum Patellae. — The patellar ligament is a 
strong, thick band, about two inches long and one inch wide. 
Its upper end is attached to the apex of the patella and 
to the lower part of its deep surface. The lower end is 
attached to the smooth, upper part of the tuberosity of the 
tibia. Its superficial fibres are directly continuous, over the 
surface of the patella, with the central part of the common 
tendon of the quadriceps femoris. The upper part of its 
deep surface is separated from the synovial membrane by 
a mass of loose fatty tissue — the infrapatellar pad of fat\ 
the lower part is separated from the anterior surface of the 
upper end of the tibia by the deep infrapatellar bursa (Fig. 177). 

Lateral Ligament of Knee. — The lateral (hbular col- 
lateral) ligament is a rounded, cord-like band, nearly two 
inches long. It extends from the lateral epicondyle of the 
femur to the head of the fibula. Its upper part is fused with 
the underlying part of the capsule, but most of it is separated 
from the capsule by fatty tissue through which the inferior 
lateral genicular vessels pass forward (Fig. 160). It is closely 
related to the tendon of the biceps femoris and the tendon of 
the popliteus. The tendon of the biceps overlies its lower 
part, and is first grooved by it and then split by it. The 
tendon of the popliteus takes origin from the femur below and 
in front of the attachment of the ligament. As the tendon 
runs downwards and backwards, it is deep to the ligament, 
separated from it by the articular capsule (Fig. 174). 

Medial Ligament of Knee. — The medial (tibial col- 
lateral) ligament is a long, flat band, broader in the middle 
than at its ends. It springs from the medial epicondyle of 
the femur immediately below the adductor tubercle. As it 
descends, it inclines slightly forwards, and it finally gains 
attachment to the margin of the medial condyle and to the 
upper fourth of the shaft of the tibia close to the medial 
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border. Opposite the interval between the femur and the 
tibia, it is fused with the fibrous capsule. It is related to the 
tendons of the semimembranosus, the sartorius, gracilis and 
semitendinosus ; and the inferior medial genicular vessels 
pass forwards between its lower part and the tibia. 

Oblique Popliteal Ligament of Knee.— The oblique 
popliteal ligament was found when the insertion of the semi- 
membranosus was examined, and is readily demonstrated if 
the tendon of the semimembranosus is pulled upon. It is a 
broad slip that springs from that tendon at the back of the 
medial condyle of the tibia ; it spreads upwards and laterally 
towards the lateral femoral condyle, fusing with the fibrous 
capsule. 

Dissection, — Cut across the quadriceps femoris immediately 
above the patella, prolong each end of the incision downwards, 
about an inch and a half behind the patella, to the condyles of 
the tibia, and turn the patella downwards. 

Next, split the lower part of the quadriceps, and turn the two 
parts aside, to expose the suprapatellar bursa. Open the bursa, 
if that was not done when the quadriceps was split. Explore the 
interior of the bursa and note the size of the opening by which it 
communicates with the knee joint. 

Interior of Knee Joint. — When the joint is laid open in 
the way prescribed above, we can see the semilunar cartilages, 
the cruciate ligaments and the synovial membrane, including 
its infrapatellar fold. The infrapatellar synovial fold is, 
indeed, the first structure to be noticed. It is a triangular fold 
pinched up from the synovial membrane that covers the mass 
of fat behind the patellar ligament ; from the apex of the fold, 
a slender prolongation extends upwards and backwards to be 
attached to the anterior margin of the intercondylar notch of 
the femur (Figs. 176, 177) ; and the lower part of each margin 
of the fold is prolonged sidewards as an uneven ridge named 
an alar fold. The infrapatellar pad of fat fills up the interval 
between the patella, femur and tibia, and adapts itself to the 
varied forms which that recess assumes in the different move- 
ments of the joint. 

Synovial Membrane. — As the knee joint is the largest 
joint in the body, its synovial membrane is more extensive 
than that of any other joint. It lines the fibrous capsule, 
and, at the bony attachments of the capsule, it is reflected 
on to the tibia and femur and extends to the margins of the 
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articular cartilage, which it overlaps. It therefore covers the 
non-articular strips of bone that lie within the capsule. 

At the sides, it is reflected also on to the upper and lower 
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Fig. 176.— Transverse Section through Right Knee Joint and its surroundings. 
Showing Relations of Synovial Membrane. 


1. Lateral condyle of tibia. 

2. Fibrous capsule. 

3. Lateral semilunar cartilage. 

4. Lateral ligament of knee. 

5. Popliteus tendon, 

6. Biceps femoris. 

7. Deep fascia, 

8. Lateral popliteal nerve. 


9. Saphenous nerve. 

10. Great saphenous vein. 

11. Sartorius. 

12. Deep fascia. 

13. Medial semilunar cartilage. 

14. Medial ligament of knee. 

15. Medial condyle of tibia. 

16. Synovial membrane. 


surfaces of the semilunar cartilages. Originally, those 
reflected portions covered the surfaces of these cartilages 
and met at their free edges ; but, in the adult, they thin out 
at the capsular margins of the cartilages and disappear, for 
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they have been obliterated by pressure. In the middle part 
of the back of the joint, the synovial membrane is separated 
from the capsule by the cruciate ligaments, for they bulge it 
forwards into the cavity of the joint ; the synovial membrane, 
therefore, covers the sides and the front of the cruciate liga- 
ments, but leaves the posterior one to be connected with the 
fibrous capsule by areolar tissue (Fig. 176). 
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Fig. 177. — Sagittal Section of Right Knee Joint. 


At the front of the joint, the synovial membrane is absent 
from the patella. Below the patella, it covers the posterior 
surface of the infrapatellar pad of fat, which separates it from 
the ligamentum patellae ; and it is raised up to form the infra- 
patellar and alar folds already described. Above the patella, 
it lines the deep surface of the tendon of the quadriceps 
extensor. A short distance above the patella, it is reflected 
off the tendon on to the fat that covers the front of the femur, 
and extends downwards to overlap the margin of the patellar 
articular surface of the femur. But the cavity of the joint 
communicates, by an opening of variable width, with the 
suprapatellar bursa. That bursa is, in effect, an extension 
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of the synovial membrane ; and the upper limit of the cavity 
of the joint is therefore about three finger-breadths above 
the patella, when the joint is in the extended position. 

In many subjects, the synovial membrane is continuous 
with the bursa of the medial head of the gastrocnemius 
through a hole in the back of the capsule. A tube-like pouch 
of the s3rnovial membrane lies along the medial side of the 
intracapsular part of the tendon of the popliteus. The pouch 
separates the tendon from the lateral condyle of the femur 
and the margin of the lateral semilunar cartilage (Fig. 176), 
and may overlap the edges of the tendon ; it is carried out of 
the joint with the tendon, and separates the tendon from the 
back of the lateral condyle of the tibia and from the back of 
the superior tibio-fibular joint, with which it sometimes 
communicates. 

Dissection, — Divide the infrapatellar synovial fold and 
remove the infrapatellar pad of fat. Open and examine the bursa 
between the ligamentum patellae and the tibia. Then, turn the 
limb round, dissect away the intermediate part of the posterior 
portion of the capsule, and trace the middle genicular artery 
(which pierces it) forwards to the cruciate ligaments. 

Remove the areolar tissue from the back of the cruciate 
ligaments, and the synovial membrane from their front and sides ; 
and define their attachments to the femur and tibia. Lastly, 
define the connexions of the semilunar cartilages. 

At this stage, the changes produced in the degree of 
tension of the cruciate ligaments, and the change in the 
position of the semilunar cartilages brought about by move- 
ments of the joint, should be examined. 

Movements at the Knee Joint. — The chief movements 
at the knee joint are flexion and extension. The leg can be 
bent backwards until the calf comes into contact with the 
back of the thigh ; but in extension the movement is brought 
to a close when the leg comes into a line with the thigh. In 
that position the joint is firmly locked ; the anterior cruciate, 
the medial and lateral ligaments, and the posterior part of 
the capsule with the oblique popliteal ligament are taut ; 
and the leg and thigh are converted into a rigid column of 
support. In flexion, however, the ligaments mentioned are 
relaxed, and a considerable amount of rotation is allowed, 
which is most free when the leg is at right angles to the thigh. 

The muscles which operate are : — Extensors : the four 
parts of the quadriceps femoris. Flexors : biceps femoris, 
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popliteus, sartorius, gracilis, semitendinosus and semimem- 
branosus. Of these, only one is inserted on the lateral side 
of the limb, viz., the biceps. The other five are inserted into 
the tibia on the medial side of the leg. Medial rotators : 
Popliteus, gracilis, sartorius, semitendinosus and semi- 
membranosus. Lateral rotator : biceps femoris. 

Flex the joint acutely, and examine the articular surface of the femur. 
It is divided into a pulley or trochlea for the patella in front, and two 
condylar parts below. The condylar parts move on the condyles of the 
tibia and the semilunar cartilages ; and they are marked off from the 
trochlea by faint lines. Another faint line cuts a strip off the medial 
condyle. This strip skirts the medial border of the anterior part of the 
intercondylar notch ; it also articulates with the patella, and it is called 
the crescentic facet (Fig. 175). 

Now, examine the articular surface of the patella. A high but 
blunt vertical ridge divides it into two parts, of which the lateral is the 
larger — corresponding to the lateral and larger part of the trochlea. 
A fainter vertical ridge cuts off a narrow strip along the medial border 
called the perpendicular facet. Two faint horizontal lines divide the 
rest of the suiface into three areas, each of which is subdivided into two 
facets by the main vertical ridge. When the division of the articular 
surface is well-marked, seven facets are therefore seen — two upper, two 
middle, two lower, and the perpendicular (Goodsir ^). 

This division into facets indicates that the entire articular surface is 
never in contact with the femur at the same time. In flexion and ex- 
tension, the facets come smoothly into contact with the femur and break 
contact with it in regular succession. In acute flexion, the crescentic 
facet of the femur is in contact with the perpendicular facet of the patella, 
and the lower, lateral part of the trochlea is in contact with the lateral 
of the two upper facets ; but the medial part of the trochlea does not 
reach low enough to be in contact. As the leg is extended, the upper two 
facets come into contact with the trochlea, next the middle facets and 
lastly the lower facets (Goodsir). In Figs. 17 1, 172, iSoB, the 
varying position of the patella, as shown by X-rays, is seen. 

The lateral condylar surface of the femur is shorter than the medial, 
and is therefore sooner used up in the movement of extension. To 
bring the unused part of the medial condylar surface into play, lateral 
rotation of the tibia on the femur takes place ; and that gives rise to the 
“ screw-home ” movement, which is characteristic of the final stage of 
extension at the knee joint. 

When fuUy extended, the joint is “ screwed home ” or locked ; in 
that position the anterior cruciate ligament, the lateral and medial 
ligaments, and the posterior part of the capsule are all tense ; the limb 
is now a rigid column, and the upright posture is maintained with the 
least possible muscular effort, for the line from the centre of gravity falls 
in front of the knee. At the beginning of flexion, the screwing move- 
ment is reversed by medial rotation of the leg brought about chiefly 
by the popliteus. 

In the ordinary movements of the knee joint, as in walking, the 
lower part of the limb is more fixed than the upper, and the thigh moves 

* John Goodsir, Professor of Anatomy, University of Edinburgh, 
1846-1867. 
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on the leg rather than the leg on the thigh. In all these movements, 
the condyles of the femur glide as well as rotate — like a wheel partially 
restrained by a drag ” (Goodsir). 

An account of the part played by the semilunar cartilages and a 
fuller account of the relations of the bones to one another are given in 
the large Text-books of Anatomy. In reading a full account, the student 
must not lose sight of the fact that the knee joint is essentially a hinge. 
The bolt of the hinge passes through the femoral attachments of the 
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Fig. 178. — Right Knee Joint opened from behind by removal of 
posterior part of Capsule. 


lateral, medial and cruciate ligaments ; subject to the control of muscles, 
the ligaments suspend the leg after the manner of the ropes of a swing, 
and some rotation is therefore possible as soon as they are relaxed. 

Dissection , — In order to obtain a proper view of the attach- 
ments of the cruciate ligaments, saw the femur across about 
two inches above its distal articular surface, and divide the 
distal part of the bone by a sagittal saw-cut that ends in the 
intercondylar notch between the two cruciate ligaments. 
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Fig. 179A. — Radiograph of Knee of boy aged 7. Fig. 17QB. — Lateral Radiograph 01 the same Knee in 

Note the size of the patella and its position seini-fle.xed position. Note that centre for tuberosity 

in comparison with Fig 179B. of tibia has not appeared and compare with Fig. 180B. 



PLATE XXXVIII 




{Facing p. 357 


Fig. 180A. — Radiograph of Knee of boy aged 12. Fig. i8ob.— Lateral Radiograph of the same Knee in 

Note the position of the patella in comparison with Fig. slightly flexed position. 

Note the extension of the tibial epiphysis to the tuberosity, 
probably ossified in this instance from a separate 
centre. Cf. Fig. 179B. 
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The cruciate ligaments can, at this stage, be studied singly 
or together, and their relation to the ligaments at the sides 
of the joint can be examined. The lateral ligament of the 
joint and the anterior cruciate ligament are fixed to opposite 
sides of the lateral condyle. The medial ligament and the 
posterior cruciate ligament are attached to the opposite sides 
of the medial condyle. When that relationship has been 
noted, divide the medial ligament of the joint, in order to free 
the medial condyle and to give greater space for the study of 
the cruciate ligaments. 

Cruciate Ligaments of Knee.—The cruciate ligaments 
are so named because they cross each other like the limbs of 
the letter X. This crucial arrangement is seen whether they 
are viewed from the side or the front or the back. 

The anterior cruciate ligament springs from the anterior 
part of the intercondylar area on the upper surface of the 
tibia, and proceeds upwards, backwards and laterally, to gain 
attachment to the posterior part of the medial surface of the 
lateral condyle of the femur (Figs. 175, 178). 

The posterior cruciate ligament springs from the posterior 
part of the intercondylar area. It passes upwards, forwards 
and a little medially, and crosses the anterior cruciate liga- 
ment obliquely to be attached to the anterior portion of the 
lateral surface of the medial condyle (Fig. 175). It receives 
one or sometimes two strong slips from the posterior horn of 
the lateral semilunar cartilage (Fig. 178). 

The anterior cruciate ligament is tight in extension of the 
knee joint, and the posterior in flexion. 

Semilunar Cartilages. — The semilunar cartilages (men- 
isci) are two crescentic plates of fibro-cartilage which are 
placed on the condylar surfaces of the tibia. Each has two 
fibrous extremities or horns which are attached to the inter- 
condylar area on the proximal surface of the tibia. The semi- 
lunar cartilages deepen the surfaces upon which the condyles 
of the femur roll, and, being movable, they fill up the gaps 
which would otherwise arise during the movements of the 
joint. They are thick towards the circumference of the joint — 
the lateral a little thicker than the medial — but thin away to 
a fine, free, concave edge towards the centre. Both surfaces 
are smooth and articular. They do not cover the entire extent 
of the condylar surfaces of the tibia. The central parts of 
those surfaces, as well as the sloping surfaces of the tubercles 
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of the intercondylar eminence, are free. When the cartilages 
are raised from the surface, distinct impressions, similar in 
shape and extent, are seen on the articular cartilage of the 
tibia. 


Dissection . — Carefully define the attachments of the fibrous 
horns of the semilunar cartilages. 

The lateral semilunar cartilage is an almost complete 
circle, for its horns are fixed to the tibia close together. The 
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Fig. 1 8 1, — Parts attached to Proximal Surface of Right Tibia. 


anterior horn is attached to the tibia immediately in front 
of the intercondylar eminence, lateral to the anterior cruciate 
ligament, and partly under cover of it. The posterior horn 
is fixed to the summit of the intercondylar eminence. It gives 
a strong slip also to the posterior cruciate ligament. 

The lateral ligament of the knee is separated from the 
lateral semilunar cartilage by the capsular ligament and by 
the tendon of the popliteus and its synovial pouch. The 
tendon grooves the posterior part of the lateral border of the 
cartilage, but behind and in front of the groove the peripheral 
margin of the cartilage is blended with the fibrous capsule. 

The medial semilunar cartilage is semicircular in outline, 
and forms the segment of a much larger circle than the lateral 
one does. Its anterior horn is fixed to the most anterior part 
of the intercondylar area, in front of the attachment of the 
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anterior cruciate ligament. Its posterior horn is attached in 
the intercondylar area, behind the intercondylar eminence and 
in front of the attachment of the posterior cruciate ligament. 
The greater part of the peripheral border of the medial semi- 
lunar cartilage is closely connected with the fibrous capsule. 

Through their connexions with the fibrous capsule both 
the semilunar cartilages gain attachment to the distal end of 
the femur and the proximal end of the tibia. 

The transverse ligament of the knee is a fibrous band 
which stretches across from the anterior part of one semilimar 



cartilage to the corresponding part of the other, and by means 
of it the one cartilage is partly controlled and partly accom- 
panied by the other in its displacement during the movements 
of the femur on the tibia. 

Dissection . — Divide the lateral ligament, the cruciate liga- 
ments, and the remains of the capsular ligament close to their 
femoral attachments, and examine the tibial attachments of the 
cruciate ligaments and semilunar cartilages. 

Injuries to Semilunar Cartilages. — The commonest cause of 
“ internal derangement of the knee joint is injury to one of the semi- 
lunar curtilages, and the most frequent injuries arc displacement, trans- 
verse rupture or longitudinal splitting of the medial cartilage. These 
accidents occur in th<‘ partly flexed position of the knee, and are usually 
caused by sudden, forcible lateral rotation or abduction of the tibia, as 
often happens in the game of football. The displaced or torn cartilage 
may be wedged l>Gtween the articular surfaces so that the joint is“locked”. 
Injury to the lateral cartilage is much less frequent on account of its shape, 
its looser attachment to the capsule and consequent greater mobility. 
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Ankle Joint 


The ankle joint is a synovial joint of the hinge variety. 
It is a joint of great strength ; its stability is ensured not 
only by its powerful ligaments and the tendons around it, but 
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Fig. 183. — Oblique Coronal Section through Ankle Joint and Talo- 
Calcanean Joint. 
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2. Deep fibres of deltoid ligament. 

3. Superficial fibres of deltoid ligament. 
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also by the close interlocking of the articulating surfaces. 

The bones which enter into the formation of the ankle 
joint are the talus and the distal ends of the tibia and fibula. 
The talus articulates with the bones of the leg by three of its 
surfaces — upper, medial and lateral. The distal ends of the 
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Fig. 184. — Right Ankle Joint dissected from behind, with part of Articular 
Capsule rentoved. 


leg bones are very firmly united together by interosseous and 
other ligaments, but these ligaments give to the joint a certain 
amount of elasticity or spring. The bones form a deep hollow 
or socket which receives the upper part of the talus (Fig. 187). 
The socket is slightly deepened posteriorly by the transverse 
tibio-fibular ligament (Figs. 182, 184), which springs from the 
fossa of the lateral malleolus and widens to be attached to the 
posterior border of the distal end of the tibia. 
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Dissection . — Remove the remains of the flexor and extensor 
retinacula, and cut through and displace the tendons which 
are in relation with the joint, but do not remove them. Review 
the anastomoses between the arteries around the joint (p. 325), 
and, if possible, secure the twigs from the anterior and posterior 
tibial nerves which supply the joint. Then clean carefully the 
anterior and posterior ligaments of the joint, both of which are 
extremely thin and easily injured. 
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Fig. 185. — Ligaments on lateral aspect of Right Ankle Joint and on 
Dorsum of Tarsus. 


Ligaments of Ankle Joint. — The joint is surrounded 
by a capsular ligament which, in conformity with the move- 
ments of a hinge-joint, is weak in front and behind (anterior 
and posterior ligaments) and very strong at the sides (medial 
and lateral ligaments). 

Articular Capsule. — The ligaments are joined together 
by their edges, and form the fibrous capsule of the joint. The 
medial ligament, which has several lower attachments other 
than to the talus, is greatly thickened and is called the deltoid 
ligament. The lateral ligament is usually described as con- 
sisting of three strong bands. Two of them, the anterior and 
posterior talo-fibular ligaments are thickenings of the capsule ; 
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but the middle band, the calcaneo-fibular ligament^ is 
separated from the lateral part of the capsule by some fatty 
tissue and extends from the fibula beyond the talus to the 
calcaneus. 

The anterior ligament of the ankle joint, thin, wide and 
membranous, is composed chiefly of transverse fibres. It 



Kig. i SG. — Kiji^ht Ankle and d'arsal Joints from tla; mo<lial side?. 

extends from the anterior margin of the distal surface of 
the tibia to the anterior part of the dorsal surface of the neck 
of the talus. Therefore, a cut across the foot, immediately 
in front of the tibia, may open the atikle joint (see Fig. 189). 

The posterior ligament also is compo.sed chiefly of trans- 
verse fibres. It is very short, and is so thin that it is difficult 
to define it, and it is often incomplete. It extends from 
the posterior border of the distal erid of the tibia and the 
transverse tibio-fihular ligament to the posterior surface of 
the talus. 

’Remove the anterior and posterior ligaments 
in order to bring the ligaments on the sides of the joint more 
fully into relief. Clean these ligaments and define their 
attachments. 
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imposition of the tarsal bones makes it difficult to 
distinguish them. Cf. Fig. 187B. 
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Anteriorly, the following principal structures are found 
from the medial to the lateral side : — the tibialis anterior, the 
extensor hallucis longus, the anterior tibial vessels and nerve, 
and the extensor digitorum longus with the peroneus tertius 
(Fig. 14^, P- 297). 

Behind the joint, from tlic medial to the lateral' side, the 
structures in close relation with the capsule are : — the flexor 
digitorum longus, the posterior tibial vessels and nerve, and 
the flexor hallucis longus. The tendo calcaneus is farther 
back and is separated from the flexor hallucis longus and 
the joint by a large pad of fat. 

On the medial side, the tibialis posterior lies on the deltoid 
ligament, and the flexor digitorum longus lies on the attach- 
ment of that ligament to the sustentaculum tali. On the 
lateral side, the peroneus longus and brevis cross the cal- 
caneo-fibular ligament. 

Dissection , — Cut through the anterior talo-fibular ligament, 
the calcaneo-fibular ligament, and the anterior part of the deltoid 
ligament ; separate the articular surfaces and examine them. 

Articular Surfaces of A nJde foint, — The proximal articu- 
lar area is formed by the talar surfaces of the tibia and 
malleoli. These three surfaces together form the bound- 
aries of a socket. It is important to note that the socket is 
wider in front than it is behind. The distal articular area is 
formed by the upper surface of the body of the talus and the 
articular parts of its medial and lateral surfaces. It also is 
broader in front than behind ; and it fits into the socket formed 
by the bones of the leg. Note the special bevelled facet on 
the postero-lateral corner of the upper surface of the talus 
for the transverse tibioTibular ligament (p. 368), which 
deepens the socket behind (Fig. 184). 

Movements,— The movements are dorsi-flexion and plantar- 
flexion or “exten.sion’^ and also a little side-to-side movement 
when the joint is plantar- flexed. 

When the joint is dorsi-flexed — that is, when the foot is 
turned upwards — the broad part of the distal articular area 
rotates backwards into the narrow part of the socket and the 
joint becomes locked. When the joint is plantar -flexed — 
that is, when the foot is turned downwards — the narrow part 
of the distal articular area moves forwards into the wide part 
of the socket, and a small amount of side-to-side movement 
becomes possible. 
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As the articular surfaces are broader in front than behind, 
it follows that the more completely the ankle joint is dorsi- 
flexed, the more tightly will the talus be grasped between the 
two malleoli. In the erect position, the talus is held firmly 
in the bony socket, and portions of its articular surface project 
both in front of and behind the tibia. The line of the centre 
of gravity falls in front of the ankle joint, and as a result the 
bones are kept firmly locked. 

In dor si- flexion^ the calcaneo-fibular and posterior talo-fibular bands, 
the greater part of the deltoid ligament, and the posterior part of the 
capsule are put on the stretch. In pla7itar‘flexio7i^ the anterior talo- 
fibular ligament, the anterior fibres of the deltoid ligament, and the 
anterior part of the capsule are tense. 

The muscles principally concerned in producing dorsi-flexion are the 
tibialis anterior, the extensor digitorum longus, the extensor hallucis 
longus and the peroneus tertius ; the plantar -flexors are the superficial 
muscles of the calf, the tibialis posterior, the long flexors of the toes, and the 
peroneus longus and brevis. 


Tibio-Fibular Joints 

The fibula articulates with the tibia by both of its ends. 
The proximal tibio-fihular joi?it is a synovial joint. The 
distal joint is a syndesmosis — that is, the bones are held 
together by ligaments that do not enclose a cavity, and the 
only movements possible are those allowed by slight stretching 
and twisting of the ligaments. The interosseous membrane is 
common to both joints. 

Dissection . — Preparatory to the examination of the tibio- 
fibular joints, remove the foot by dividing the remains of the 
ligaments of the ankle joint. Clean and define the ligaments 
that connect the ends of the fibula with the tibia. Detach the 
muscles from the bones of the leg and from both surfaces of 
the interosseous membrane, and clean the membrane. 

Interosseous Membrane of Leg.— This strong mem- 
brane stretches across the interval between the tibia and the 
fibula, and greatly extends the surface for the origin of muscles. 
It is attached to the interosseous borders of the two bones. It 
is composed of strong, oblique fibres which run downwards 
and laterally from the tibia to the fibula. In the upper part 
of the membrane, immediately below the lateral condyle of 
the tibia, there is an oval opening for the passage of the 
anterior tibial vessels ; and a small aperture, a short distance 
above the ankle joint, transmits the perforating branch of the 
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peroneal artery. The tibialis posterior and flexor hallucis 
longus take partial origin from the back of it ; the tibialis 
anterior, long extensors of the toes and peroneus tertius from 
the front. The membrane is supplied by a branch from the 
nerve to the popliteus. 

Proximal Tibio-Fibular Joint.— At this joint, the head 
of the fibula articulates with the lateral condyle of the tibia. 
The bones are united by a fibrous capsule attached near the 
margins of the articular facets. This capsule is strengthened, 
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in front and behind (espe('ia.lly in front), Ijy oblique fibres 
that run downward.s and laterally from the tibia to the head 
of the fibula. The tendon of the popliteus and its synovial 
pouch cross the upper part of the back of the joint, and the 
pouch sometimes is continuous with the synovial membrane 
of the joint through a hole in the capsule ; in this way the 
joint may be indirectly in communication with the knee joint. 
The lateral ligament of the knee and the tendon of the biceps 
cross the upi)er surface of the joint. 

The joint is supplied by twigs from the nerve to the popli- 
teu.$ and the recurrent genicular nerve. 



368 


LOWER LIMB 


Distal Tibio-Fibular Joint (Figs. 182, 183-185). — This 
joint — the tibio-jihular syndesmosis — is constructed upon a 
stronger plan, because the strength of the ankle joint very 
largely depends upon its integrity. 

The joint is formed between the rough surface on the 
medial side of the lower end of the fibula and the fibular 
notch of the tibia. The bones, however, are not in contact 
with each other, but separated by the interosseous ligament 
which binds them together. Sometimes the interosseous 
ligament does not quite reach the lateral border of the distal 
end of the tibia. In such cases, there is a narrow strip coated 
with cartilage for articulation with the uppermost part of the 
articular facet of the lateral malleolus. 

In addition to the interosseous ligament, there are liga- 
mentous bands in front of and behind the joint, and a trans- 
verse tibio-fibular ligament which has a special relation to 
the ankle joint. 

The interosseous ligament is the chief bond at tliis joint. 
It is thick and very strong, and is composed of short fibres 
that pass between the opposing bony surfaces. 

The anterior inferior and posterior inferior tibio-fibular 
ligaments are strong, fiat bands that pass upwards and 
medially from the front and the back of the uppermost part 
of the lateral malleolus to the distal end of the tibia. They 
conceal the interosseous ligament. The posterior ligament is 
continuous inferiorly with the transverse ligament. 

The transverse tibio-fibular ligament is a strong, narrow 
band of yellowish fibres attached to the whole length of the 
posterior border of the distal surface of the tibia and to the 
malleolar fossa of the fibula. It projects downwards as a lip 
from the posterior border of the socket of the ankle joint (Figs. 
182, 184) and articulates with the special facet of the talus 
already mentioned. 

Dissection . — To see the interosseous ligament and appreciate 
its shortness and thickness, saw across the bones of the leg about 
two inches from the distal end of the tibia, and then split them 
by a coronal saw-cut. The interosseous ligament will then be 
seen, and also the narrow articular interval between the distal 
portions of the bones, when it exists. 
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Joints of the Foot 

The joints of the foot are very numerous. All the bones 
of the foot — tarsal and metatarsal bones and phalanges — enter 
into their formation ; and they are classified therefore as : — 

1. Intertarsal joints. I 3. Intermetatarsal joints. 

2. Tarso*metatarsal joints. | 4. Metatarso-phalangeal joints. 

5. Interphalangeal joints. 

Arches of the Foot.— The tarsal and metatarsal bones 
are bound together by ligaments, and are disposed in the 
form of two arches, viz,, a longitudinal and a transverse. 
The integrity of these arches is maintained : — (i) partly by the 
shape of the bones ; (2) partly by the tension of the liga- 
ments and the plantar aponeurosis ; and (3) most important, 
by muscular action in which both the short muscles of the 
sole and the long muscles, through the bracing action of their 
tendons, take a share. 

The longitudinal arch presents a greater height and a wider 
span along the medial side of the foot than along the lateral 
side. The talus lies at the summit of this arch and. in a sense, 
is its “ keystone (Fig, 189). The posterior pillar is short 
and solid, being formed by the calcaneus alone. The 
anterior pillar^ much longer, comprises the rest of the tarsal 
bones, and the metatarsus. Further, the anterior pillar is 
divided into a medial column composed of the navicular, the 
three cuneiform, and the medial three metatarsal bones, and 
a lateral column composed of the cuboid and the lateral two 
metatarsals. 

The weight of the body is transmitted to the talus in the 
summit of the arch, and the most important ligaments con- 
cerned in the prevention of flattening of the arch lie in the 
plantar concavity ; they are the plantar calcaneo-ncwicular 
(“ spring ligament^ the long plantar ligament and the 
short plantar ligame^it. The various slips of the tendon of the 
tibialis posterior^ as they pass to find attachment to the 
different tarsal and' metatarsal bones, give additional support, 
as also does the tendon of the per oneus longuSj which crosses 
the foot obliquely from lateral to medial side. The plantar 
aponeurosis also is an important factor, for, as it extends 
between the two pillars and is attached to both, it operates, 
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as Humphry I pointed out, in the same manner as the 
“ tie-beam ” of a roof. 

The transverse arch of the foot is seen to best advantage 
across the line of the tarso-metatarsal articulations. 

Dissection , — Remove all the muscles and tendons from the 
tarsus and metatarsus. Clean and define the ligaments on the 
various surfaces. 

Joints of the Talus. — The talus articulates with the 
bones of the leg by its upper surface and its sides. Its 

lower surface arti- 
culates with the 
calcaneus and the 
plantar calcaneo- 
navicular ligament 
(spring ligament). 
Anteriorly, its head 
articulates with the 
navicular bone. It 
takes part, there- 
fore, in three joints, 
namely, the ankle 
joint, the talo- cal- 
canean joint and the 
talo-calcaneo-navicu- 
lar joint. The liga- 
ments that hold it in 
its place are : — (i) 
the fibrous capsule 
of the ankle joint, (2) the talo-navicular ligament, which is 
part of the capsule of the talo-calcaneo-navicular joint, and 
(3) the fibrous capsule of the talo-calcanean joint. The 
anterior part of this capsule is very thick and strong ; it is 
called the interosseous talo-calcanean ligament, and is the 
chief agent in holding the talus in place. 

T alo-Calcanean J oint. — This is a simple, gliding synovial 
joint between the large facet on the lower surface of the talus 
and the corresponding facet on the middle of the upper surface 
of the calcaneus. It is surrounded by a fibrous capsule, 
which is attached to the bones near the margins of the arti- 

* Sir George Murray Humphry, Professor of Anatomy, University of 
Cambridge, 1866-1883; Professor of Surgery, 1883-1896. 
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Fig. 190. — Socket for Head of Talus. 
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Fig. 19 1. — Radiograph of Foot of man aged 48. The foot was plantar- 
flexed, with the sole against the film-container. 
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cular facets. The deltoid and calcaneo-fibular ligaments of 
the ankle joint act as accessory ligaments to this joint. 

The interosseous talo-calcanean ligament (Fig. 190) lies in 
the sinus tarsi {i.e., the tunnel between talus and calcaneus), 
between the talo-calcanean and talo-calcaneo-navicular joints, 
forming part of the fibrous capsules of both joints. It is 
attached to the grooves on the contiguous surfaces of the talus 
and the calcaneus ; and it thickens at the lateral end of the 
sinus, where it is reinforced by the attachment of the stem of 
the inferior extensor retinaculum (p. 298). It is this lateral, 
stronger part of the interosseous ligament that is its essential 
feature, since it forms a pivot for the movements of inversion 
and eversion (p. 376) between the talus and the calcaneus 
(Wood Jones). 

Talo-Calcaneo-Navicular Joint.-— The construction of 
this joint is peculiar ; but, in a way, it is fashioned after the 
manner of a ball-and-socket joint. The ball is the anterior 
part of the talus. The socket (Fig. 190) is made up of (i) the 
anterior part of the calcaneus, including the sustentaculum 
tali, (2) the plantar calcaneo-navicular or “ spring ” liga- 
ment, and (3) the navicular bone. 

The fibrous capsule around the joint is composed of a 
number of named ligaments continuous with each other at 
their edges. Thus : the lowest fibres of the deltoid ligament 
close the joint medially ; the interosseous talo-caJcanean 
ligament forms the postero-inferior part of the capsule ; a 
band of fibres called the lateral calcaneo-navicular ligament 
closes the joint laterally ; and the talo-nccvicular ligament 
forms the upper part of the capsule. 

The talo-navicular ligament is composed of short fibres 
that pass across the joint from the upper surface of the head 
of the talus to the upper surface of the navicular bone. 

Dissection, — Divide the various ligaments which hold the 
talus in place, and remove the bone. Clean the divided inier- 
osseous ligament^ and examine its attachment on both the talus 
and the calcaneus. Clean the lateral calcaneo-navicular ligament 
on the lateral margin of the socket. 

Examine the talus, and note : — (i) The large facet on the 
lower surface for articulation at the talo-calcanean joint. (2) 
The convex surface in front for articulation with the navicular. 
(3) An elongated facet on the lower surface of the head, 
neck, and body for articulation with the upper surface of the 
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anterior part of the calcaneus and of the sustentaculum tali ; 
it may be divided into two parts by a ridge or by a groove. 
(4) A triangular facet, between 2 and 3, for articulation with 
the spring ligament. 

Examine also the corresponding parts of the calcaneus 
and of the socket for th^ head of the talus ; the facet on the 
sustentaculum tali is frequently cut off from, the rest of the 
anterior articular surface of the calcaneus by a synovial band. 

Calcaneo- Navicular Ligaments. — Although the cal- 
caneus does not articulate with the navicLzlar bone, it is 
connected with it by two powerful ligaments, viz., the plantar 
and lateral calcaneo-navicular ligaments. 

The plantar calcaneo-navicular ligament, or “ spring 
ligament, is a triangular sheet, thick and dense — almost 
fibro-cartilaginous in texture — that plays an important part 
in maintaining the longitudinal arch of the foot. It stretches 
from the anterior margin of the sustentaculum tali to the 
plantar surface of the navicular bone, and fills up the angular 
interval between the two bones. 

The head of the talus rests on it. The deltoid ligament is 
attached to its medial margin and braces it up. The tendon 
of the tibialis posterior is in close contact with it and supports 
it inferiorly ; and, lateral to that, it is separated only by a little 
fat from the tendons of thie long flexors at their point of cross- 
ing each other. 

The lateral calcaneo-oavicular ligament is placed deeply 
m the anterior part of tb.e depression between the calcaneus 
and the head of the talus ; it is the medial part of a V-shaped 
band, called the bifurcate ligament^ which springs from the 
calcaneus and immediately divides into the la-teral calcaneo- 
navicular ligament and tlie medial calcaneo-cuboid ligament. 
The lateral calcaneo-navicular ligament stretches from the 
anterior part of the upper surface of the ca-lcaneus to the 
lateral surface of the navicular bone ; it forms a part of the 
socket for the head of the talus. 

Calcaneo-Cuboid Joint. — In the calcaneo-cuboid joint, 
the anterior surface of the calcaneus articulates with the 
posterior surface of the cuboid. It is a distinct joint — that 
is, its cavity does not communicate with the cavities of 
neighbouring joints. 

The fibrous capsule surrounds the joint, and is sub- 
divided into three parts, namely, the dorsal and medial 
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calcaneo-cuboid ligaments and the short plantar ligament. 
The capsule is supplemented, on its plantar aspect, by the long 
plantar ligament. 

The medial calcaneo-cuhoid ligament is the lateral part of 
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Fig. 193. — Plantar I.igaimmts of T’arsal and Tarso-Metatarsal Joints. 


the “ bifurcate ligament It springs from the anterior part 
of the upper surface of the calcaneus and passes to the 
medial surface of the cuboid bone. 

The dorsal calcaneo-cuboid ligament is at thin ribbon made 
of short fibres that pass between the dorso -lateral surfaces of 
the calcaneus and the cuboid. 

The long plantar ligament is a lon^, s;trong band whose 
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importance in maintaining the arch of the foot is surpassed 
only by that of the spring ligament. 

It has a wide attachment on the plantar surface of the 
calcaneus, in front of the medial and lateral tubercles. It 
extends forwards to be attached to both lips of the groove on 
the cuboid bone, and its superficial fibres are prolonged into 
slips that arc fixed to the bases of the second, third, and 
fourth metatarsal bones. The part of it that bridges across 
the groove of the cuboid forms a fibrous sheath for the tendon 
of the peroneus longus and holds it in place. 

Dissection, — Define the margins of the long plantar ligament. 
Slip the knife between the ligament and the anterior part of the 
calcaneus, and carry it backwards, detaching the ligament from 
the bone. Turn the ligament forwards to expose the short plantar 
ligament, and clean that ligament. 

The short plantar ligament (plantar calcaneo-cuboid) is 
placed under cover of the long plantar ligament — all except 
its medial edge. It is a wide band composed of strong fibres, 
nearly an inch in length. They spring from the anterior part 
of the plantar surface of the calcaneus, and extend to the 
plantar surface of the cuboid behind its ridge. The ligament is 
broader than the long plantar ligament and could be seen at 
the medial border of the latter before it was reflected. 

Transverse Tarsal Joint. — The talo-navicular and calcaneo-cuboid 
joints are quite separate from each other ; but they lie very nearly in the 
same transverse plane (Figs. i88b, 195) and together are often called the 
transverse tarsal joint” . Amputation of the distal part of the foot can 
be easily carried out at this joint without the division of any bone 
(Fig. 196 ) ; but the surgeon now prefers other operations that give better 
functional results. Owing to the slope of the foot, the talo-navicular 
joint is above the calcaneo-cuboid joint; as well as medial to it ; and 
it is noteworthy, in relation to the part that these joints play in the move- 
ments of inversion and eversion of the foot (p. 376), that the ligaments 
that cross the transverse tarsal joint are, with the exception of the talo- 
navicular, all attached behind to the calcaneus. 

Smaller Joints of Tarsus. — The remaining joints of the 
tarsus are of relatively small size compared with those de- 
scribed already, and they are of less importance, for the bones 
are so tightly bound together that movement between them is 
very little ; the bones are all united by dorsal and plantar 
ligaments, and the rough parts of their contiguous surfaces 
give attachment to interosseous ligaments. The joints are 
named after the bones which form them — cuneo-navicular , 
inter cuneiform^ cuneo-cuboid and cubo-navicular , 
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Fig. 194. — Lateral Radiograph of Ankle and Foot of girl aged 9. 

Note the size of the epiphysis of the Calcaneus {cf. Fig. i88b), and that there is a separate centre of ossification for the posterior 
tubercle of the Talus ; it may remain separate as the os trigonum. The sinus tarsi between talus and calcaneus is also well seen. 
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Fig. 195, — Lateral Radiograph of Foot of girl aged 17. 

Note how the Medial Cuneiform overlaps the base of the Second Metatarsal. Cf. Fig. i88b. 
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Movements of Joints of Tarsus. — At most of the inter- 
tarsal joints, the only movement possible is the slight gliding 
of one bone on another that takes place when the arches of 
the foot are depressed by the weight of the body and when 
they spring up again as the weight is taken off ; but at the 
talo- cal cancan and talo-calcaneo-navicular joints the bones 
not only glide but can also rotate to a moderate degree on 
each other, giving rise to the twisting movements of the foot 
called eversion and inversion. Movements of gliding and 
slight rotation at the calcaneo-cuboid joint are associated with 
inversion and eversion ; but the principal factor is the move- 
ment of calcaneus and navicular on the talus. In effect, all 
the tarsal bones below the talus are closely bound together 
and move as a unit on the talus. This can be demonstrated 
by fixing the calcaneus, when it will be found that the move- 
ments of inversion and eversion are impossible (Inkster). 

In the movement of inversion, the sole is turned medially 
and the medial border of the foot is raised : it is naturally 
accompanied by some plantar-flexion, for in that position the 
talus can move a little sideways (p. 365). Eversion is the 
opposite movement, in which the sole is turned laterally and 
the lateral border of the foot raised : it is more restricted than 
inversion and tends only slightly to be associated with dorsi- 
flexion. Both these movements can occur with the weight of 
the body on the foot, as in adjusting the foot to rough ground ; 
but the movements of the foot as a whole are most easily 
studied on one’s own foot off the ground. The possible extent 
of the movements of individual bones should be tested, and 
the line of pull of the tendons that pass from the leg into 
the foot should be observed. The muscles that evert the foot 
are the three peronei \ the chief invertors are the tibialis 
anterior and posterior. 

Tarso-Metatarsal Joints.— The bases of the first three 
metatarsal bones articulate with the three cuneiform bones, 
and the bases of the fourth and fifth articulate with the cuboid 
bone. The metatarsal bones are very firmly attached to the 
cuneiform and cuboid bones by dorsal^ plantar and inter- 
osseous ligaments 

There are only two constant interosseous ligaments. The 
most medial one — thick and strong — passes from the medial 
cuneiform to the base of the second metatarsal ; the lateral 
one connects the lateral cuneiform to the base of the fourth 
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(and sometimes of the third) metatarsal, and shuts off the 
lateral from the middle part of the tarso-metatarsal articula- 
tion. A weaker interosseous band may pass from the lateral 
cuneiform to the base of the second metatarsal. 

Dissection . — To bring the interosseous ligaments into view, 
divide the dorsal ligaments and bend the metatarsus forcibly 
towards the sole. 

It is important to note that the line of articulation is 
irregularly indented; in particular the base of the second 
metatarsal bone is wedged in a kind of socket between the 
medial and lateral cuneiform bones, for the intermediate 
cuneiform does not reach so far forward as the others. (Figs. 
191, I 9 S-) 

Articular Surfaces and Movements. — Examine the manner 
in which the metatarsus is implanted on the tarsus, and con- 
sider the extent of the movements that can take place. 

The first metatarsal bone rests against the medial cuneiform 
bone ; and this joint has a separate synovial cavity. It has a 
slightly greater range of movement than the rest of the series. 

The second metatarsal articulates with the intermediate 
cuneiform; but its base is grasped by the anterior parts of 
the medial and lateral cuneiform bones, with both of which 
it articulates, and with both of which it may be connected by 
interosseous ligaments. It is not surprising, therefore, that 
this metatarsal should possess so little power of independent 
movement, and present a difficulty to the surgeon when he is 
called upon to amputate the anterior part of the foot through 
the tarso-metatarsal joints. 

The third metatarsal articulates with the lateral cunei- 
form, against which the medial margin of the base of the 
fourth metatarsal also rests. The synovial membrane of 
the second and third joints is continuous with that of the 
joint between the medial two cuneiform bones, and through 
that with the synovial membrane of the cuneo-navicular 
joint. 

The bases of the fourth dJid fifth metatarsal hones articulate 
with the cuboid. The cavity of the joint is separate from 
the other tarso-metatarsal joints, and more movement is per- 
mitted than in the case of the third. 

Intermetatarsal Joints. — The bases of the lateral four 
metatarsal bones articulate with one another, and are very 
VOL. T — 25 
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firmly bound together by dorsal^ plantar and interosseous 
ligaments. 

Dissection , — To bring the interosseous ligaments into view, 
divide the dorsal ligaments and forcibly separate the bases of 
the bones from one another. 

Joint Cavities of the Foot. — There are six separate 
joint cavities included in the intertarsal, tarso-metatarsal, and 
intermetatarsal articulations as a whole, viz. — 

1. Talo-calcanean. 4. Cuneo-navicular, with extensions. 

2. Talo-calcaneo-navicular. 5. Medial cuneo-metatarsal. 

3. Calcaneo-cuboid. 6. Cubo-metatarsal, with extension. 

N ote particularly that one of these cavities is much more complicated 
than the others. It is prolonged forwards from the cuneo-navicular joint 
between the cuneiforms, and also between the cuboid and the lateral 
cuneiform; moreover, it extends beyond the tarsus and is continuous 
with the cavities that separate the bases of the second, third, and fourth 
metatarsal bones from the cuneiform bones and from one another. 

The interosseous ligament which passes from the lateral cuneiform 
(frequently from the cuboid) to the fourth metatarsal bone separates this 
complex tarsal cavity from the cavity between the cuboid and the fourth 
and fifth metatarsals. That cavity is itself prolonged forwards between 
the bases of those two metatarsals. 

Dissection , — Remove the abductor, adductor, and flexor 
brevis of the big toe, detaching them from the first phalanx and 
separating them carefully from the sesamoid bones. Next, 
divide the deep transverse metatarsal ligaments on each side of 
the second toe (if that has not been done), and trace the tendons 
of the interosseous muscles of the first two spaces to their 
insertion into the extensor expansion. Raise the extensor 
tendons from the joints of the first and second toes, separating 
them carefully from the synovial membranes. Then, clean the 
ligaments on the sides and plantar surfaces of those joints, 

Metatarso-Phalangeal Joints. — These joints are formed 
between the heads of the metatarsal bones and the bases of the 
proximal row of phalanges. The base of the phalanx articu- 
lates with the distal or anterior surface of the head of the 
metatarsal when the joint is in the extended position, and with 
the plantar surface of the head when the joint is flexed. 

The ligaments of each joint are a fibrous capsule and its 
thickened parts — the collateral and plantar ligaments. 

The fibrous capsule surrounds the joint, and is attached 
to the bones near the margins of the articular surfaces. It is 
thickened at the sides to form the collateral ligaments ; its 
plantar part is greatly thickened to form the plantar ligament ; 
its dorsal part is exceedingly thin, and is fused with the ex- 



JOINTS OF FOOT 


379 


tensor tendon, so that the extensor tendon is, in effect, the 
dorsal ligament of the joint and is lined with the synovial 
membrane. 

Each collateral ligament is a thick, triangular band whose 
apex is attached to the pit and tubercle on the side of the 
head of the metatarsal bone. From that attachment, its fibres 
radiate to the side of the base of the phalanx and to the margin 
of the plantar ligament. 

The plantar ligament is a thick, dense, fibrous plate. It 
forms part of the socket for the head of the metatarsal bone 
and articulates with the plantar surface of the head when the 
joint is extended. It is attached firmly to the base of the 
phalanx, and loosely to the neck of the metatarsal bone ; 
during flexion and extension, therefore, it moves with the 
phalanx. Its margins give attachment to the fibrous flexor 
sheath, to the slips of the plantar aponeurosis, and to the deep 
transverse metatarsal ligaments. It forms part of the tunnel 
for the flexor tendons ; its plantar surface is thus concave 
from side to side, and is lined with the outer layer of the 
synovial flexor sheath. 

The plantar ligament of the first metatarso-phalangeal 
joint is almost all replaced by the sesamoid bones in the two 
tendons of the flexor hallucis brevis, which groove the plantar 
surface of the head of the metatarsal bone. Minute 
sesamoid nodules are developed occasionally in the plantar 
ligaments of some of the other joints. The first metatarso- 
phalangeal joint is much the largest, owing to the size of the 
bones and the presence of the sesamoids. 

Dissection . — Pull the extensor tendons out of the way ; 
divide the synovial membrane on the dorsum of the joint and 
the collateral ligaments at the sides. Flex the toe ; examine 
the attachments of the plantar ligament, and note the sesamoid 
bones that replace it in the joint of the big toe. 

Movements . — The metatarso-phalangeal joints are con- 
dyloid joints and therefore permit flexion, extension, abduction, 
adduction, and circumduction, but not rotation. Flexion and 
extension are brought about by the long and the short flexors 
and extensors, the flexors being aided by the interossei and the 
lumbricals. Abduction and adduction take place from and 
to the middle line of the second toe ; and are carried out 
by the interossei (p. 344), the abductor of the little toe and 
the special abductor and adductor of the big toe. 

— 25 a 


VOL. I- 



38 o 


LOWER LIMB 


Interphalangeal Joints. — These are constructed on the 
same plan as the metatarso-phalangeal joints ; but the move- 
ments are more restricted. 

Movements . — An interphalangeal joint is a simple hinge 
joint, permitting only flexion and extension ; movements 
sideways are prevented by the pulley-shaped head of the 
proximal bone and the tightness of the collateral ligaments. 
In the lesser toes, at rest, the joints are, to a varying degree, in 
a state of partial flexion. The interphalangeal joint of the 
hallux is operated on by the long extensor and long flexor. 
The interossei and the lumbrical muscles aid the extensors in 
extending the joints of the other toes, and the interossei are 
the chief agents in extending the distal joints ; the distal joint 
is flexed by the long flexor, and the proximal joint by the 
short flexor aided by the long flexor. 

Hallux Valgus and Hammer-Toe. — The first meta- 
tarso-phalangeal joint is often enlarged and deformed, with 
permanent lateral displacement of the big toe. This con- 
dition, known as hallux valgus, is more common in women 
than in men; and dissectors should take any opportunity 
that presents itself in the dissecting-room to examine the 
relations of the parts in such cases. 

Owing to the lateral displacement of the toe, the head of 
the first metatarsal bulges on the medial border of the foot ; 
very frequently, as a result of boot-pressure, an adventitious 
bursa is formed over it ; such a bursa, becoming inflamed, 
produces a painful swelling — a bunion. 

The flexor tendons and the sesamoid bones are displaced 
laterally, and the head of the metatarsal and the sesamoids 
are often enlarged and irregular from osteo-arthritis. 

In hammer-toe, the toe (usually the second) is permanently 
dorsi-flexed at the metatarso-phalangeal joint, and the normal 
flexion at the interphalangeal joints is accentuated. The 
flexor tendons and the plantar ligaments of these joints are 
permanently shortened. 
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(Clarendon numerals indicate main references or descriptions, e.g-., 
Arteries, axillary, 24, 41, 67.) 


Abdomen, 1 
Abscess in palm, 150 
Acetabulum, 187 
“ Achilles’ heel ”, 314 
Acromion, 23, 56 
AcroUf 23 
Afferent, 6, 7 
Anastomosis, 4 
around ankle, 325 
arterio-venous, 5 
of back of thigh, 263 
crucial, 243 
around elbow, 167 
around knee, 324 
around scapula, 94 
Anatomical position, 2 
Anatomy, of living body, 18 
regional, 1 
topographical, 1 
Aneurysm, popliteal, 217 
Angle, carrying, 66 
sternal, 22 
Ankle, 188, 360 
Annularis, 21 
Antebrachium, 20 
Anterior, 2 
Anus, 229 
Aorta, 4 

Aponeurosis, 12 

bicipital, 67, 73, 82, 105 
palmar, 84, 136 
plantar, 328, 369 
Arch, carpal, anterior, 131 
posterior, 131, 165, 166 
coraco-acromial, 90 
of foot, 369,370 
palmar, deep, 147 
superficial, 129, 139 
plantar, 335, 341 
pubic, 190 

venous, dorsal digital, 72 


Arch, venous {contdi ) — 
dorsal, of foot, 285 
of hand, 72 

Areola of breast, 27, 28 
Arm, 20 

upper, 20, 97, 108 
compartments of, 98 
Armpit, 20 
Arteries, 4 

acromio-thoracic {see thoraco- 
acromial) 
aorta, 4 
arcuate, 297 
axillary, 24, 41, 67 
branches of, 43 
ligature of, 96 
brachial, 67, 100 
calcanean, 316, 317, 325 
carpal, radial, 123, 166 
ulnar, 131 

cervical, transverse, 64, 65, 94 
circumflex femoral, lateral, 213 
221, 243, 263 
ascending branch, 221 
descending branch, 222, 
224 

transverse branch, 221 , 
243 

medial, 213, 243, 263, 267 
fibular, 316 

humeral, anterior, 44, 89 
posterior, 44, 88, 112 
iliac, superficial, 196 
scapular, 43, 95 
collateral, radial, 112 
ulnar, 103 

communicating of tibial, 316 
companion, of sciatic nerve, 239 
cutaneous, of back, 59 
digital, of foot, 297, 329, 336, 
343 

381 
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Arteries, digital icontd ^ — 
of hand, 139, 166, 167 
dorsalis pedis, 296, 336 
epigastric, superficial, 196 
femoral, 191, 208, 213, 218 
genicular, 203, 219, 257, 324 
gluteal, inferior, 239, 263 
superior, 244, 263 
inguinal, superficial, 19G 
innominate, 47 
intercostal, 30 

interosseous , anterior, 131, 164 
common, 131 
posterior, 131, 164 
recurrent, 164 
of knee, 219, 257, 324 
malleolar, 296, 325 
mammary, internal, 27, 30 
of lateral thoracic, 30, 43 
median, 131 

metacarpal, 139, 148, 166 
metatarsal, 297, 342, 343 
nutrient, of femur, 281 
of fibula, 317 
of humerus, 103, 112 
of radius and ulna, 131 
of tibia, 316 
obturator, 272 
abnormal, 211 
palmar, superficial, 123 
deep, 129 

perforating , of foot, 342, 343 
of hand, 166 

of internal mammary, 27, 30 
of peroneal, 296, 317, 325 
of thigh, 263, 280 
peroneal, 316, 325 
plantar, 321 
lateral, 330, 335 
medial, 335 

popliteal, 247, 255, 315 
princeps pollicis, 150 
profunda brachii, 103, 112 
femoris, 213, 279 
pudendal, external, 196, 213 
internal, 241 
radial, 122 
collateral, 112 
in cubital fossa, 107 
in palm, 160 
at wrist, 166 
radialis indicis, 150 
recurrent, interosseous, 164 
radial, 123 
tibial, 296, 316, 324 
ulnar, 130 


Arteries (contd .) — 
saphenous, 203, 219 
of sciatic nerve, 239 
subscapular, 43, 05 
suprascapular, 94 
supratrochlear {see inf, ulnar 
collateral) 
tarsal, 297, 325 

thoracic, internal {see mammary, 
internal) 
lateral, 30, 43 
superior (suprema), 43 
thoraco-acromial, 43 
tibial, anterior, 296, 316, 319 
posterior, 282, 316, 321 
transverse cervical (transvcrsji, 
colli), 64, 65, 94 
ulnar, 129, 143 
in cubital fossa, 107 
ulnar collateral, 103 
Arterioles, 4 

Arterio-venous anastomoses, 5 
Articulations. See Joints 
Atlas vertebra, 57 
Axilla, 20, 21, 23, 24, 32 
boundaries and contents of, 33 
folds of, 23, 33, 63 
walls of, 24 
Axis vertebra, 67 

Back, dissection of, 54 
Ball, of big toe, 283 
of foot, 283, 325 
of little finger, 69 
of thumb, 69 
Belly, 1 
of Muscle, 11 
Blood, circulation of, 5 
Blood-corpuscles, white, 5 
Blood-vessels, 4, 17 
Bones, 13 {see also under mdivi dual 
bo7ies) 

Brachium, 20 
Brain, 7, 9 

Breast, 27 {see also mamma) 
Breast-bone, 20 
Bunion, 380 
Bursae, 12 

adventitious, of big toe, 380 
biceps brachii, 104, 118 
coraco-clavicular, 96 
gastrocnemius, 312, 349, 354 
gluteus maximus, 233 
gluteus medius, 243 
gluteus minimus, 244 
gracilis, 270 
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Bursae {contd .) — 
ilio-psoas, 272, 276 
infrapatellar, 205, 350 
infraspinatus, 91, 118 
obturator internus, 242 
olecranon, 67 
patellar, 205 
popliteus, 354 
prepatellar, 205 
psoas, 272, 276 
sartorius, 216, 260, 270 
semimembranosus, 262 
semitendinosus, 260 
subacromial, 86, 90, 118 
subdeltoid, 86 
subscapular, 93, 118, 119 
suprapatellar, 205, 353 
tcndo calcaneus, 314 
tibial intertendinous, 260 
trapezius, 62 
triceps, 109 
Buttock, 187, 227 

Calcaneus, 185, 282, 369, 371, 
372 

Calf of leg, 188, 281, 303 
Calx^ 188 

Canal, adductor, 190, 213, 217, 
219 

femoral, 209, 210 
Hunter’s, 217 

subsartorial {sec Canal, adduc- 
tor) 

vertebral, 9 
Capillaries, blood, 5, 6 
lymph, 6 

Capsule of joints, 13 
Carpal bones, 20, 70 
Carpus, 20 

Cartilage, articular, 13 
costal, 22, 23 

semilunar of knee, 347, 357, 
358 

injuries of, 359 
Cavity of joints, 13 
Chest, 1 

Circulation, blood, 5 
lymph, 6, 7 
Clavicle, 20, 22, 23 
dislocation and fracture, 97 
Claw-hand, 170 
Cleft, natal, 187, 227, 229 
Coccyx, 56, 229 
Collar-bone, 20 
Common extensor tendon, 157 
flexor origin, 127 


Compartments, osteo-fascial, 11 
of arm, 98 
of leg, 288, 289, 310 
of palm, 138 
of thigh, 204 

Condyles, of femur, 191, 245 

347 

of tibia, 191, 245, 347 
Cord, spermatic, 195 
spinal, 7, 9, 10 
Coronal^ 2 
Corpuscles, blood, 5 
lamellated (lamellose), 10, 81 
Costa, 9 
Coxa, 187 

Creases of palm and wrist, 69 
Crest, iliac, 56, 190, 227 
pubic, 190, 264 
of scapula, 56 
Cribriform, cribrum, 198 
Crus, 188 
Cubital fossa, 106 
Cubitus, 20 

Cuboid bone, 189, 283, 369, 372, 
375, 376 

Cuneiform bones, 189, 283, 369, 
375, 376 
Cuneus, 189 

Deep, 2 

Dermatones, 81 
Digits, 20, 21, 189 
Disc, acromio-clavicular, 97 
radio-ulnar, 175, 178, 180 
sterno-clavicular, 46 
Dislocation, of clavicle, 97 
of elbow, 67 
of hip, 275 
of shoulder, 115, 118 
Dissection, instructions for, 14, 
16 

structures met with in, 3 
Distal, 2 
Dorsal, 2 

Dorsum of foot, 2, 188, 283, 

284 

Duct, lactiferous, 30 
thoracic, 7 

Dupuytren’s contraction, 138 

Efferent, 6, 7 
Effusion of urine, 194 
Elbow, 20 
anastomosis, 167 
dislocation and fracture, 67 
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Embalming of bodies, 4, 18 
Eminence, hypothenar, 69 
thenar, 69 

End-organs of nerves, 81 
Epicondyles, of femur, 191 
of humerus, 66 
Epiphyses, 13 
Eversion, 371, 374, 376 
Extensor expansions of fingers, 
159 

of toes, 293 
External^ 2 

Fabejla, 312 
Fabricius, 5 
Falciform margin, 198 
Fascia, deep^ 10 
of arm, 82, 97 
axillary, 31, 34 
of calf, 310 

clavi-pectoral, 31, 33, 35 
cribriform, 196, 198, 210 
digital, 84, 326 
of elbow, 82 
of fingers, 84 
of foot, 287, 326 
of forearm, 83 
gluteal, 232 
of hand, 84, 136, 138 
iliaca, 208, 209 
infraspinatus, 82 
lata, 203, 350 
of leg, 287, 310 
lumbar, 59, 62 
palmar, 84, 136, 138 
pectineal, 198 
pectoral, 30 
popliteal, 204, 247 
scapular, 82 
of sole, 326 

of thigh, 195, 203, 258 
thoraco-lumbar, 59, 62 
of toes, 326 
transversalis, 208, 209 
of upper limb, 82 
of wrist, 83 
Fascia, superficial^ 3 
dissection of, 15 
removal of, 16 
of arm, 71 
of back, 57 
of calf, 303 
of fingers, 71 
of foot, 284, 325 
of forearm, 71 
of gluteal region, 230 


Fascia, superficial {contd .) — 
of hand, 71 
of leg, 284, 302,303 
of pectoral region, 25 
of popliteal region, 247 
of sole, 325 
of thigh, 193, 257 
membranous layer, 193, 195 
of upper arm, 71 
Fat, 3, 25 

Femur, 187, 188, 191, 264, 346, 
355 

fracture of, 272, 278, 313 
Fibula, 188, 245, 281 
Fingers, 21 

movements, 160 
surgical anatomy, 150 
Irist, closure, 160 
Flat-foot, 283 
Fold, alar, 351 
of axilla, 23, 33, 63 
of buttock (gluteal), 187, 227 
infrapatellar, 351 
Foot, 187, 188, 281 
dorsum, 284 
joints, 369 
sole, 326 

Foramina, sciatic, 236 
Forearm, 20, 67 
back, 152, 161 
front, 120, 167 
Forefinger, 21 
Fossa, cubital, 106 
epigastric, 23 
infraclavicular, 23 
popliteal, 188, 245 
boundaries, 247 
contents, 248 
floor, 252 

frozen section, 248 
Fracture of clavicle, 97 
of femur, 272, 278, 313 

Ganglion, spinal, 9, 10 
Genu, 188 
Girdle, pelvic, 187 
shoulder, 20 

Gland, mammary, 3, 25, 27, 28 
in male, 28 
lymph-vessels of, 30 
structure of, 29 
subareolar plexus of, 30, 41 
lymph {see lymph- node) 
of skin, 3 

Gluteal region, 187, 227 
Goodsir, John, 366 
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Groove, bicipital (see humerus, 
intertubercular) 
spiral {see humerus, radial) 

Hair, roots, 3 
Hallux, 189 
Hallux valgus, 380 
Ham, 188 
Hamate bone, 69 
Hammer-toe, 380 
Hand, 20, 21, 69 
back, 152 
joints, 182 
palm, 135, 167 
Harvey, Wm., 5 
Head, 1 

Heart, action, 5 
Heel, 188, 282, 283 
Hernia, femoral, 198, 210 
strangulation of, 211 
Hilum, neuro-vascular, 12, 43, 313 
Hip, 187 
Hip-bone, 187 
Hook of hamate bone, 69 
Housemaid’s knee, 12 
Humerus, 20, 24, 32, 33, 104, 109 
intertubercular groove, 104, 118 
radial groove. 111 
surgical neck, 88 
Humphry, Sir George M., 370 
Hunter, John, 217 

Ilium, 187, 232 
Impulses, nerve, 7, 10, 12 
Incisions in skin, 15 
Index finger, 21 
Inferior, 2 
Inguinal region, 188 
Injection of bodies, 4, 18 
Inner, 2 

Insertio?i of muscles, 11 
Instruments, dissecting, 14 
Insufficiency, passive, 160 
Intermediate , 3 
Internal, 2 

Introduction, general, 1 
to upper limb, 20 
to lower limb, 187 
Inversion, 371, 374, 376 
Ischium, 187, 227 

Joints, 13 

acromio-clavicular, 20, 23, 97 
ankle, 185, 360, 370 
anastomosis round, 325 
movements, 365 


Joints, ankle {contd)— 
relations, 364 
calcaneo-cuboid, 372, 376 
carpal, 180 

carpo-metacarpal, 21, 182 
cubo-metatarsal, 377 
cubo-navicular, 374 
cuneo-cuboid, 374 
cuneo-metatarsal, 376, 377 
cuneo-navicular, 374 
elbow, 20, 171 
anastomosis round. 167 
movements of, 174 
of foot, 369, 378 
of hand, 21, 182 
hip, 188, 245, 273 

arteries and nerves of, 278 
movements of, 276 
intercarpal, 21, 180 
movements, 182 
transverse part, 181 
intercuneiform, 374 
intermetacarpal, 21, 182, 183 
intermetatarsal, 189, 377 
interphalangeal, of fingers, 70, 
184 

movements, 186 
of toes, 189, 380 
intertarsal, 189 
knee, 188, 226, 346 
anastomosis round, 324 
arteries of, 219, 257, 324 
movements, 354 
nerves of, 322 
synovial membrane, 351 
of Lower Limb, 346 
metacarpo-phalangeal, 21, 70, 
184 

metatarso-phalangeal, 189, 378 
pisiform, 180 
radio-carpal, 21, 174 
movements, 176 
socket of, 175 
radio-ulnar, 20, 177 
distal, 178 
movements, 179 
proximal, 177 
sacro-iliac, 187, 229 
shoulder, 20, 88, 93, 113 
dislocation, 115, 118 
movements, 119 
sterno- clavicular, 20, 46 
talo-calcanean, 370, 376 
talo-calcaneo-navicular, 371, 376 
of talus, 370 
tarsal, 369, 374 
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Joints, tarsal {contd .) — 
movements, 376 
transverse, 374 
tarso-metatarsal, 189, 376 
tibio-fibular, 188, 366 
distal, 368 

proximal, 253, 354, 367 
of toes, 378, 380 
of Upper Limb, 171 
wrist, 21, 174 

Knee, 188, 346 
in frozen section, 248 
housemaid’s, 12 
internal derangement, 350 
nerves and vessels of, 322 
Knee-cap, knee-pan, 188 
Knuckles, 70 

Labrum acetabulare, 274, 276 
glenoidale, 119 
Landmarks, 13, 22, 190 
under gluteus maximus, 235 
Lateral^ 2 
Leg, 187, 188, 281, 284, 299, 302, 
303 

compartments of, 288, 289, 310 
Lig:aments, 12 
acromio-clavicular, 96, 97 
of ankle, 362 

annular, of radius, 68, 177, 180 
bifurcate, 372, 373 
calcaneo- cuboid, 373, 374 
calcaneo-fibular, 363, 364 
calcaneo-navicular, 372 
lateral, 371, 372 
plantar, 345, 369, 372 
capsular, 13 
carpo-metacarpal, 182 
of carpus, 181 
collateral of fingers, 184 
of elbow, 13, 172 
radial, 172 
ulnar, 3 73 
of knee, 350 
of toes, 378, 379 
of wrist, 175 
conoid, 96 
coraco-acromial, 90 
coraco-clavicular, 96, 97 
coraco-humeral, 118 
costo-clavicular, 46 
cruciate of knee, 347, 351, 354, 
355, 357 

cubo-navicular, 375 
cuneo-cuboid, 375 


Ligaments {contd .) — 
cuneo-navicular, 375 
deltoid, 362, 364, 366, 371 
of elbow, 172 

medial and lateral {see col- 
lateral) 

gleno-humeral, 118 
of head of femur, 277 
of hip joint, 274 
ilio-fcmoral, 275, 276 
inguinal, 190, 205, 207, 210, 
212 

pectineal part {see lacunar 
ligament) 
intercarpal, 181 
interclavicular, 46 
intercuneiform, 375 
intermetacarpal, 183 
intermetatarsal, 378 
interosseous^ of foot, 371, 374, 
375, 376, 378 
of hand, 182 
intercarpal, 181 
talo-calcancan, 371 
tibio-fibular, 368 
interphalangeal, 184, 380 
intertarsal, 374 
ischio-femoral, 276 
of knee, 348 

collateral {see lateral and 
medial) 

cruciate, 254, 347, 357 
lateral, 246, 348, 355 
medial, 303, 348, 350, 355 
oblique popliteal, 348, 351 
transverse, 359 
lacunar, 206, 208, 211 
metacarpal, 182 

deep transverse, 167 
superficial transverse, 71 
metacarpo-phalangcal, 184 
metatarsal, 377 
deep transverse, 343 
superficial transverse, 325 
metatarso-phalangeal, 379 
nucha?, 57 
palmar, 184 

patellae, 191, 226, 348, 350 
piso-hamate, 180 
piso-metacarpal, 180 
plantar, long, 336, 346, 369, 

373 

short (calcanco-cuboid), 369, 

374 

of toes, 379 

popliteal, oblique, 348, 351 
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Ligaments {contd ) — 
pubo-femoral, 275, 276 
quadrate, 177 
radio-carpal, 175 
round, of femur, 277 
round, of uterus, 195 
sacro-spinous, 236, 241 
sacro-tuberous, 229, 236, 259 
of shoulder, 116, 118 
“ spring”, 345, 364, 369, 372 
sterno-clavicular, 46 
suprascapular, 94 
talo-calcanean, 371 
talo-fibular, 362, 364 
talo-navicular, 371 
tarso-metatarsal, 376 
teres, 277 

tibio-fibular, 361, 368 
transverse , of acetabulum, 274, 
276 

humeral, 117, 118 
of knee, 359 

metacarpal, deep, 138, 167, 
183 

superficial, 71 
metatarsal, deep, 343 
superficial, 325 

of palm {see transverse meta- 
carpal) 

scapular {see suprascapular) 
of shoulder joint, 117, 118 
of sole {see transverse meta- 
tarsal) 

tibio-fibular, 361, 368 
trapezoid, 97 
of wrist, 174 
Limbs, 1 
upper, 20 
lower, 187 
Line^ median^ 2 
Lines, gluteal, 232, 243, 244 
nuchal, superior, 57 
pectineal, 206 
Lymph, 6 

Lymph -capillaries, 6 
Lymph-nodes, 5, 6, 7 
aortic {see lumbar) 
apical axillary, 41 
axillary, 39, 75, 76 
brachial, 40 
central axillary, 41 
cubital, 74, 75 
delto-pectoral, 31, 41, 74 
iliac, 309 

infraclavicular, 31, 41, 74 
inguinal, 196, 213, 307, 308 


Lymph-nodes {co?itd)— 
interpectoral, 41 
of lower limb, 307 
lumbar, 309 
pectoral, 40, 41 
popliteal, 251, 308, 309 
primary, 6, 7 
subscapular, 41 

supratrochlear {see superficial 
cubital) 

tibial, anterior, 307 
of upper limb, 74 
Lymphocytes, 5 
Lymph-plexus, 6, 75 
subareolar, 30 

Lymph-trunks, lumbar, 309 
subclavian, 41 
Lymph-vessels, 6, 7 
inguinal, 196, 198 
of lower limb, 307 
of mammary gland, 30, 41 
of upper limb, 74, 75 
valves of, 7 

“ Main en griffe”, 170 
Malleoli, 188, 281 
Mamma, 27 
lymph-vessels of, 30, 41 
tail, axillary of, 29 
Manubrium sterni, 22 
Manus, 20 

Margin, falciform, 198 
Medial, 2 
Median, 2 
Medius, 3 

Membrane, interosseous, of fore- 
arm, 179 
of leg, 253, 366 
synovial, 12, 13 

Menisci {see cartilages, semilunar) 
Metacarpal bones, 21, 70 
movements of, 184 
Metacarpus, 20 

Metatarsal bones, 189, 283, 341, 
376 

Metatarsus, 189 
Middle, 3 

Mid-inguinal point, 206 
Muscles, 11, 16 
attachments of, 11 
bipennate, 12 
blood supply, 12 
dissection of, 16 
multipennate, 12, 85 
nerve supply, 8, 12 
neuro-vascular hilum, 12, 43, 313 



388 


INDEX 


Muscles {contd .) — 
prime movers, 160 
in superficial fascia, 3 
synergists, 160 

abductor digiti minimi of foot 
328, 329, 330 
of hand, 136 
hallucis, 328, 329, 330 
metatarsi quinti, 332 
pollicis brevis, 149 
longus, 152, 154, 162 
a,dductor brevis, 213, 263, 267 
hallucis, 338, 339 
longus, 213, 217, 263 
magnus, 217, 262, 263, 270 
opening in, 218 
tendon of, 193, 248 
pollicis, 149 

adductors of thigh, 263, 279 
anconeus, 156 
articularis genu, 226 
biceps brachii, 24, 33, 67, 98, 104 
relation to shoulder, 119 
biceps femoris, 246, 247, 259, 
262 

brachialis, 98, 105 
brachio-radialis, 98, 107, 121, 156 
of calf, 311 

coraco-brachialis, 24, 33, 67, 98, 
103 

dartos, 3 

deltoid, 23, 85, 86 
parts under cover of, 86 
dorso-epitrochlearis, 93 
erector spinse, 56, 59 
extensor carpi radialis brevis, 
153, 157, 165 
longus, 98, 153, 157, 165 
ulnaris, 155, 157, 165 
digiti, minimi, 159, 165 
digitorum, 154, 158, 165 
brevis, 283, 293, 297 
longus, 289, 292, 298 
expansion, 159, 293 
hallucis brevis, 298 
longus, 288, 289, 294 
indicis, 153, 163, 165 
pollicis brevis, 154, 162, 165 
longus, 154, 163, 165 
flexor accessorius, 330, 336 
carpi radialis, 69, 127, 133, 
171 

in hand, 171 
ulnaris, 69, 128 
digiti minimi, 136 

brevis, 325, 338, 339 


Muscles, (conid .) — 

digitorum accessorius, 330, 
336 

brevis, 329, 330, 337 
longus, 314, 318, 319, 322, 
336, 337 

profundus, 134, 145 
superficialis (sublimis), 128, 
133, 145 

hallucis brevis, 329, 338, 339, 
340 

sesamoids in, 339 
hallucis longus, 314, 318, 319, 
329, 335, 337 
pollicis brevis, 149 
longus, 134, 145 
gastrocnemius, 247, 253, 282, 
311 

gemelli, 242 

gluteus maximus, 227, 232 

parts under cover of, 235, 
239 

medius, 243 
minimus, 244 

parts under cover of, 245 
gracilis, 246, 248, 263, 270, 303 
hamstring, 247, 259 
hypothcnar, 136, 143 
iliacus, 208, 213, 272 
infraspinatus, 90, 91 
interossei, of foot, 293, 329, 343, 
344 

of hand, 70, 159, 168 
actions of, 170 
intercostal, 33 

latissimus dorsi, 24, 33, 62, 93 
levator scapulae, 64, h 
lumbrical, of foot, 2^' 329, 330, 
336 

of hand, 147, 159 
oblique, external, 32, 227 
obturator externus, 242, 271 
internus, 241 
omo-hyoid, 64, 84 
opponens digiti minimi, 136 
pollicis, 149 

palmaris brevis, 71, 135 
longus, 69, 128, 133 
pectineus, 208, 263, 266 
pectoralis major, 23, 31, 33, 93 
minor, 23, 33, 35, 36, 84 
peroneal, 188, 301, 376 
peroneus brevis, 288, 299, 301, 
366 

longus, 288, 299, 301, 341, 366 
in sole, 343, 346 
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Muscles, peroneus {contd .) — 
tertius, 289, 294, 298, 302 
piriformis, 241 
plantaris, 253, 311, 313 
platysma, 3, 26 

poplitcus, 253, 317, 318, 349, 
350, 354 

pronator quadratus, 134 
teres, 107, 127, 133 
psoas major, 208, 213, 272 
quadratus femoris, 242 
quadriceps femoris, 204, 223 
tendon and actions, 226 
rectus femoris, 224, 245 
rhomboid, 64, 65, 84 
rotators of thigh, 241 
sacro-spinalis {see erector spinae) 
sartorius, 192,213,215,246,248, 
303 

scalenus anterior, 48 
scapular, 91 

semimembranosus, 246, 248, 261, 
351 

semitendinosus, 246, 248, 260, 
303 

serratus anterior, 24, 33, 52, 
84 

soleus, 253, 282, 311, 313 
sterno-hyoid, 46 
sterno-mastoid, 22, 48 
sterno-thyroid, 46 
subclavius, 33, 45 
subscapularis, 33, 89, 92, 93 
supinator, 107, 152, 162, 171 
supraspinutus, 91 
tensor fuscice lata*, 222 
teres rr jor, 23, 33, 63, 87, 91, 

minor, 91 
thenar, 142, 148 

tibialis anterior, 289, 290, 291, 
298, 376 

posterior, 311, 314, 318, 319, 
341, 376 
in sole, 343, 345 
trapezius, 57, 60, 63 
nerves and vessels of, 63 
triceps brachii, 88, 108, 109 
trochanteric, 279 
vasti, 193, 224, 225 

Natis, 187 

Navicular bone, 189, 282, 369, 375 
Neck, 1 

Nerve-cells,, 9 10 
Nerve-fibres, 7 


Nerve-fibres (contd .) — 
motor, 8, 9, 10, 12 
sensory, 8, 9, 12 
Nerve impulse, 7, 10, 12 
Nerve-plexuses, 10 
Nerve-trunk, 9 
Nerves, 7, 17 
accessory, 62, 63 
to anconeus, 111, 156 
to articularis genu, 221 
axillary (see circumflex) 
calcanean, medial, 315, 325 
cervical, 9, 47 
circumflex, 88, 89, 91 
coccygeal, 9 

communicating sural, 255, 307 
cranial, 9 
cutaneous, 10 

of arm, lateral, 77, 78, 90, 
111 

medial, 50, 77 
posterior, 77, 111 
of back, 69 

of calf, lateral, 255, 286 
medial (see sural) 
of dorsum of foot, 285, 286 
of forearm, lateral, 78, 103 
medial, 78, 101 
posterior, 78, 111 
of gluteal region, 230 
of hand, 78 

of ilio-hypogastric, lateral, 231 
of intercostal, anterior, 10, 27 
lateral, 10, 27, 37, 39 
of leg, 286 

of lumbar dorsal rami, 10, 231 
of obturator, 269 
palmar, 79, 132, 133, 143 
perforating, 231 
plantar, lateral, 32 1 
medial, 332 

of sacral dorsal rami, 231 
of subcostal, 10, 230 
sural, 253, 255 
of thigh, 199, 257 
anterior (see intermed. and 
medial) 

intermediate, 199, 201, 220 
lateral, 199, 200, 208, 214, 
231, 257 

posterior branch, 200, 231 
medial, 199, 202, 220, 268, 
307 

posterior, 239, 250, 267, 258 
gluteal branches, 231, 259 
perineal branch, 259 
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Nerves {contd ) — 
digital^ of anterior tibial, 295 
of median, 81, 141 
of musculo-cutaneous, 286 
of plantar, 325, 329, 332, 
334 

of radial, 80 
of ulnar, 80, 81, 141 
dorsal, of ulnar, 70, 80 
dorsalis scapulae {see n. to rhom- 
boids) 

femoral, 204, 208, 220, 323 
of femoral artery, 269 
genicular, 254, 255, 323 
of obturator, 251, 257, 324 
recurrent, 255, 302, 323 
genito-femoral, 199, 200, 208, 
213 

gluteal, 234, 244 
to hip joint, 221, 269, 278 
iliO'hypogastric, 231 
ilio-inguinal, 199, 200 
infrapatellar, 203, 285, 306 
intercostal, 10, 26, 27 
intercosto-brachial, 38, 77 
interosseous, anterior, 133, 134 
posterior. 111, 123, 163 
of knee, 220, 221, 269, 322 
to latissimus dorsi, 52 
long thoracic {see n. to serratus 
anterior) 
lumbar, 9 

to lumbricals, foot, 334, 335 
hand, 147 

median, 67, 79, 81, 98, 99, 132, 
139 

in axilla and upper arm, 99 
in forearm, 132 
in palm, 139 

musculo-cutaneous, of arm, 50, 
98, 103 

of leg, 255, 286, 302 
obturator, 204, 264, 268 
accessory, 267 
to obturator internus, 241 
palmar digital, 80 
to pectineus, 221 
pectoral, 32, 36, 50 
perineal, of posterior cutaneous, 
259 

Peroneal^ common {see lateral 
popliteal) 

communicating {see sural) 
deep {see anterior tibial) 
superficial {see musculo-cuta- 
neous of leg) 


Nerves {eontd .) — 
plantar, lateral, 286, 321, 330, 

334 341 

medial, 286, 321, 332 
popliteal, 239, 241, 248, 262 
lateral, 246, 251, 255, 302, 322 
medial, 250, 253, 315, 323 
to popliteus, 253 
pudendal, 241 
to quadratus femoris, 242 
radial, 66, 80, 110, 123 

in axilla and upper arm, 110 
superficial branch, in forearm, 
123 

in hand, 80 

deep branch {see post-inter- 
osseous n.) 

to rectus femoris, 220, 221 
recurrent genicular, 255, 302, 
323 

to rhomboids, 49, 65 
sacral 9 

saphenous, 199, 202, 219, 221, 
286, 305 

infrapatellar branch, 203, 285, 
306 

to sartorius, 221 
sciatic, 8, 204, 239, 262 
to serratus anterior, 50 
to soleus, 253, 314 
spinal, 9, 10, 81 
rami, ventral and dorsal, 9 
roots, 9 

to subclavius, 50 
subcostal, 10, 230 
subscapular, 52, 92, 93 
supraclavicular, 22, 77 
suprascapular, 50, 91, 94, 96 
sural, 253, 286, 306 
communicating, 255, 307 
to teres minor, 89 
thoracic, 9, 47 

long {see n. to serratus anterior) 
thoraco-dorsal (i'w n. to latissi- 
mus dorsi) 

Tibial {see medial popliteal and 
post-tibial) 

tibial, anterior, 255, 286, 290, 
294, 302 

posterior, 253, 315, 321 
to trapezius, 63 
ulnar, 66, 79, 81, 99, 131, 141 
paralysis of, 170 
in axilla and upper arm, 99 
in forearm, 131 
in palm, 141 
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Nerves, ulnar (conid .) — 

“ collateral ”, 111 
communications, 132 
deep branch, 141, 148 
dorsal branch, 70, 80 
superficial branch, 141 
to vasti, 219, 220, 221, 323 
Nervous system, central, 7 
Nervus and neuron, 12 
Nipple of breast 23, 28 
Nodes, lymph, 5 
Notch, jugular {see suprasternal) 
scapular {see suprascapular) 
spino-glenoid, 96 
suprascapular, 96 
suprasternal, 22 

Olecranon, 67 
Onios, 23 

Opening, in adductor magnus, 
218 

saphenous, 195, 198 
“ Opposition 184 
Origin of muscles, 11 
Origin, common extensor, 157 
common flexor, 127 
Osteology, 13 
Os trigonum, 364 
Outer, 2 

Pad, infrapatellar, 350, 351 
Palm of hand, 69, 84, 135, 167 
compartments of, 138 
planes, fascial of, 138 
surgical anatomy, 150 
Palmar, 2 
Paralysis, ulnar, 170 
Parts, care of, 15 
Passive insufficiency, 160 
Patella, 185, 189, 191, 346 
facets of, 355 

Pecten pubis line, pectineal) 

Pectoral region, 20, 21 

Pectus, 20 

Pelvis, 1, 187 

Perineum, 1, 187 

Per one, 188 

Pero7ieal, 188 

Pes, 188 

Phalanges, 21, 70, 189 
Pisiform bone, 69 
Pit of stomach, 23 
Planes of body, 2 
fascial, of palm, 138 
Planta, 2, 188 
Pla7itar, 2 


Plexus, venous, 4 
Plexus of nerves, 10 
brachial, 10, 47 
branches of, 49 
** root-values ” of, 50 
cervical, 10, 26 
lumbar, 10, 199 
patellar, 203 
sacral, 10, 239 
subsartorial, 269 
Point, mid-inguinal, 206 
Pollex, 21 
Poples, 188 
Popliteal, 188 
Popliteal fossa, 245 
Position, anatomical, 2 
writing, 160 
Posterior, 2 

Pouch, synovial of popliteus, 354 
Process, coracoid, 23, 33, 36 
coronoid, 67 
styloid, of radius, 69 
of ulna, 67 
xiphoid, 23 
Pronation, 20, 180 
Protuberance, occipital, external, 
57 

Proximal, 2 
Pubis, 187, 264 
Pulse, 122 

Radiographs, 13 
Radius, 20, 68 
Rami, of spinal nerves, 9 
dorsal, 9, 59, 231 
ventral, 10, 47 
Recessus sacciformis, 179 
subpopliteus {see popliteus bursa) 
Reflexion of skin, 15 
Regions of body, 1 
of lower limb, 187 
of upper limb, 20 
Retinacula, 11 
extensor, of ankle, 287, 298 
of wrist, 83, 153 
flexor, of ankle, 310, 320 
of wrist, 69, 83, 142 
of neck of femur, 278 
patellar, 350 

peroneal, 287, 288, 300, 310 
Ribs, 22, 23, 24, 33, 56 
Ridges, supracondylar, 66 
Ring, femoral, 210 
inguinal, superficial, 195, 199 
Ring-finger, 21 
Root of little toe, 283 
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Roots of hair, 3 
of spinal nerves, 9, 10 

Sac, hernial, 210 
Sacrum, 66, 187, 229 
Sagittal^ 2 
Saphenous y 199 
Saphenous opening, 195, 198 
Sapkesy 199 
Sartor, 217 
Scaphoid bone, 69, 70 
Scapula, 20, 24, 33, 56, 92 
Scapular region, 20, 84 
Septa, intermuscular, 11 
of foot, 328 
of leg, 288, 310, 311 
in palm, 138 
of scapular region, 82 
of thigh, 204, 223 
of upper arm, 82, 98, 112 
Septum, femoral, 209 
Sesamoid bones, 21, 189 
of flexor hallucis brevis, 283, 339, 
379 

of foot, 339, 379 
of gastrocnemius, 312 
of peroneus longus, 341, 346 
of thumb, 149, 185 
of tibialis posterior, 341, 346 
ShQBXhs, fascial , 11 
axillary, 42 
femoral, 196, 207, 209 
flexor, of fingers, 84, 143 
of toes, 326 

of peroneus longus, 346, 374 
synovial, 12, 124 
at ankle, 321 

of biceps brachii (long head), 
118, 119 

on dorsum of foot, 289 
of extensors of fingers and 
wrist, 156 
of toes, 289 

of flexor carpi radialis, 124, 
142 

of flexors of fingers, 124, 

144 

surgical anatomy, 160 
of toes, 322, 337 
of wrist and fingers, 124 
of peronei, 289, 299, 346 
of popliteus, 354 
of tibialis anterior, 289 
posterior, 322 
Shin, 188, 281 
Shoulder, 20, 84 


Shoulder (conid .) — 
blade, 20 
girdle, 20 
Sinew, 11 

Sinus, lactiferous, 30 
tarsi, 371 

“ Sleeping foot”, 262 
‘‘ Snuff-box”, 70, 80, 166 
Skin, palmar creases, 69 
removal of, 15 
Sole of foot, 2, 188, 325, 329 
Spaces, fascial of palm, 138, 151 
intermuscular of back, 63 
mid-palmar, 151 
quadrangular, 87 
“ thenar ”, 152 
triangular, 88 
Spines, iliac, 56, 190, 227 
sacral, 56, 229 
of scapula, 56 
of vertebrae, 57 
Splint-bone, 188 

“ Spring ” ligament, 345, 364, 369, 
372 

Sternum, 20, 22, 23 
Strangulation of hernia, 21 1 
Sulcus {see groove) 

Superficial, 2 
Superior, 2 
Supination, 20, 180 
Supine, 21 
Sura, 188 

Surf ace- Anatomy, 13 
of axilla, 23 
of the back, 66 
of buttock, 227 
of forearm, 67, 68 
of free upper limb, 66 
of gluteal region, 227 
of hand, 69 
of leg and foot, 281 
of pectoral region, 22 
of popliteal region, 245 
of thigh, 190 
of upper arm, 66, 67 
Surgical anatomy of fingers and 
palm, 150 

Sustentaculum tali, 282, 372 
Symphysis, pubic, 187, 190 
Syndesmosis, 366 
tibio-fibular, 368 
Synergists, 160 
Synovia, 12, 13 

Talus, 188, 282, 375 
Tarsal bones, 188 
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Tarsus, 188 
Tendo, Achillis, 314 
calcaneus, 282, 314, 365 

Tendons, 11 

of adductor magnus, 193, 248 
of biceps brachii, 119 
of biceps femoris, 246, 350 
common extensor, 157 
of flexor carpi radiaiis, 171 
pollicis longus, 145 
of flexors of fingers, 145 
of toes, 337 

peroneal, 299, 343, 346 
of popliteus, 349, 350, 354 
of quadriceps, 226 
reflected, of rectus femoris, 245 
of tibialis posterior, 321, 343, 
345, 369 
at wrist, 165 
Teres, 277 
Terms of position, 1 
Thigh, 187, 189, 257, 263 
back of, 257 
compartments of, 204 
front of, 205 
Thorax, 1 
Thumb, 21, 23 
Tibia, 188, 245, 281, 346, 357 
Toes, 187, 189 

Tract, ilio-tibial, 203, 222, 246 
Trapezium, 69, 70 
Triangle, of auscultation, 63 
femoral, 190, 212 
Triquetrum, 69, 70 
Trochanter, greater, 191, 235 
lesser, 272 

Trochlea, peroneal, 282 
Trunk, 1 

brachio-cephalic (see artery, in- 
nominate) 
lymph, 41, 309 
of spinal nerve, 9 
Tubercle, adductor, 193 
of calcaneus, 282 
of humerus, 66 
of iliac crest, 191 
intercondylar of tibia, 357 
peroneal (trochlea), 282 
pubic, 190 
of radius, dorsal, 68 
of scaphoid, 69 
Tuberosity, deltoid, 66, 85 
gluteal, 236 
ischial, 227, 236, 259 
of fifth metatarsal, 283 
of navicular bone, 282 


Tuberosity (contd .) — 
of tibia, 191 

Tunnel, carpal, 83, 124, 1 
Turner, Sir William, 336 

Ulna, 20, 67, 68 
Ulnar paralysis, 120 
Upper arm, 20, 97, 108 
Upper limb, 20 
Urine, elfusion of, 194 

Valves of lymph- vessels, 7 
of veins, 5 
femoral, 220 
popliteal, 257 
saphenous, 199 
Variations, 17 
Veins, 4, 5 

acromio-thoracic (see thoraco- 
acromial) 

axillary, 42, 43, 45 
basilic, 45, 67, 72, 98, 101 
brachio-cephalic innominate) 
cephalic, 67, 72, 74 
circumflex, femoral, 213, 220 
iliac, superficial, 196 
cubital, median, 73 
digital, 72, 285 
epigastric, superficial, 196 
femoral, 209, 219 
of groin, superficial, 196, 199, 
220 

inguinal, superficial, 196 
innominate, 47 
median, of forearm, 74 
basilic, 74 
cephalic, 74 
cubital, 73 

metacarpal, dorsal, 72 
popliteal, 316, 250, 257 
profunda femoris, 213, 280 
pudendal, external, 196 
saphenous, great (long), 196, 
199, 303, 304, 305, 309 
small (short), 257, 285, 305, 
309 

superficial, of groin, 196, 199, 

220 

of leg and foot, 284, 285 
of upper limb, 71 
variations, 74 
varicose, 199, 305 
Venae comitantes, 4 
brachial, 45 
of dorsalis pedis, 296 
radial, 122 
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Vense comitantes {contd ,') — - 
tibial, 296, 316 
ulnar, 129 
Ventral, 2 

Vertebra prominens, 57 
Vertebrae, 9 

Vessels, cutaneous of back, 59 
external iliac, 208 
femoral, 208, 213 
gluteal, 239, 244 
plantar, 335 
superficial inguinal, 196 


Vessels {contd .) — 
tibial, 296, 316 
Vincula tendinum, 144, 338 

Whitlow, 150 
Wrist, 20, 135 
joint, 21, 174 
movements, 160 
Writing-position, 160 

Zona orbicularis, 245 275 



